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Introduction

This report is primarily a summary of the results of validity studies
carried out by Educational Testing Service for graduéte schools of business
during the three years of the ATGSB Validity Study Service. It also includes
a historical summaronf results of validity studies carried out by ETS prior to
the ATGSB Validity Study Service.

The ATGSB Validity Study Service was instituted in 1967-68 as a three-

year program to carry out validity studies for all gfaduate schools of business
that required the ATGSB, wished to participate in the service, and could provide
usable data. Copies of letters describing tﬁe service and of materials used for
data collection are included in this report in Appendix A. During the three

years of the service formal studies were carried out for 67 graduate schools of
business, 26 in 1967-68, 26 in 1968-69, and 15 in 1969-70. A few informal studies
were also carried out during this period and in 1970-71, for schools that could
not provide enough data for a formal study during the three-year period. The
summary given in this report is based on the formal studies only.

Plan of the Studies

A uniform pattern for all of the studies was followed.A In all instances
first-year average grades in graduate schools of busieg§s were the criterion
against which the ATGSB scores (Total, Verbal, and Quantitative) and undergraduate
record (UGR) were validated. The mean ATGSB Total score for all candidates from
each student's undergraduate collége was also used routinely as a predictor. Imn
the reports this variable was labeled CES (Candidate Excellence by School) Index
and resulted from asgigning to each student the mean ATGSB Total score for all
candidates (1957-1965 in the first two years of the service and 1957-1968 in
the third year) from his undergraduate college. If a student's undergraduate
college was not listed in the ATGSB Statistical Summary by Undergraduate

College Attended, his own ATGSB Total score was used.

6
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In the individual school validity studies, the inclusion of one

Ao g g e

| additional predictor was also permitted; however, results on the optional pre-

dictors are excluded from this summary report because the optional predictors

A e A

} differ from one school to another and the results do not permit generalization
l across schools.

Customary correlational and regression methods were used to study the
E effectiveness of each predictor alone and in combinations, for predicting the

criterion first-year averages in graduate schools of business. From the various
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selected for study. These four combinations are: 1) UGR and ATGSB Total;

e

é possible combinations that could be produced from the five predictors, four were
|
L 2) UGR, ATGSB Verbal, and ATGSB Quantitative; 3) UGR, ATGSB Total, and CES Index;

and 4) UGR, ATGSB Verbal, ATGSB Quantitative, and CES Index. These combinations

are probably the ones of most practical use to admissions officers. All four

i

| combinations include UGR, since it is expected that the test scores would never

+
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be uéed alone for admissions purposes but would be used in combination with
undergraduate record.

Appendix B of this report contains copies of Sections I and III, the
common material used in the individual reports for all schools. The version
given in the appendix is the one used in 1969-70, which contains some revisions
and is slightly different from the versions used in the first two years of

the service. Section II, the unique section of each report, presented each

school's own results, generally including a summary table of validity coefficients
for each predictor used alone and in selected combinations, a prediction table
based on the prediction of first-year average grades from the combination of
undergraduate record and ATGSB Total scores, an expectancy table to be used

with the prediction table, an intercorrelatibhmggble, with means and standard

; deviations, based on all variables, and regression equations based on four

selected combinations of predictors as follows: UGR and ATGSB Total; UGR, ATGSB
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Verbal, and ATGSB Quantitative; UGR, ATGSB Total, and CES Index; and UGR, ATGSB
Verbal, ATGSB Quantitative, and CES Index. These results were based on pooled
data for two or more entering classes. If a school had enough data so that two
classes of 85 or more students each could be assembled, a cross-validation
procedure was used and summary results of the cross-validation were also
presented in the unique section of the report.

General Summary

The summary given in this report covers 69 studies carried out for 67
graduate schools of business in the three-year period from 1967-68 to 1969-70.
(There are 69 studies summarized because two schools sent enough data so that
separate studies for day and evening students could be carried out. For most
schools that had day and evening students tha two groups were combined.)

The basic validity coefficients resulting from the 69 studies are
summarized in Figures 1, 2, and 3. In these figures each dot represents the
validity coefficient for the indicated predictor or combination of predictors
for one business school group. The arrows represent the median values. Wherever
combinations of predictors are indicated the shrunken multiple coryrelations were
used and indeterminate values were plotted as if they had been zero.

Figure 1 summarizes results concerning the effectiveness of under-
graduate record (UGR) alone, ATGSB Total alone, and the two predictors combined,
for predicting first-year average grades for the 69 groups of students at 67
graduate schools of business. The figure shows clearly that the combination of
UGR and ATGSB Total is generally more effective than either of the two predictors
used alone. The combination has a median coefficient of .35 compared with .23
for UGR alone and .25 for ATGSB Total alone.

Figure 2 summarizes results for UGR, ATGSB Verbal and ATGSB Quantitative.

Here again, the combination of predictors is noticeably more effective for pre-

8




CORRELATION WITH FIRST-YEAR AVERAGE GRADES IN GRADUATE SCHOOLS OF BUSINESS
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bined.
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dicting first-year average grades than is any of the predictors used alone.
The median coefficient for the three-predictor combination of UGR, V, and Q
is the same (.35) as that fbr the two-predictor combination of UGR anq ATGSB
Total. This is to be compared with .23 for UGR, .18 for ATGSB Verbal, and .23
for ATGSB Quantitative, when each of these is used alone.

Figure 3 is designed to call attention to the results for CES Index.

Used alone, CES Index has a median coefficient of .17 (compared with .23 for

SEA St

UGR, .25 for ATGSB Total, .18 for ATGSB Verbal, and .23 for ATGSB Quantitative).

P

The median validity ccefficient based on the three-predictor combination of UGR,
ATGSB Total, and CES Index is the same (.37) as the median based on the four-

predictor combination of UGR, V, Q, and CES Index. In both instances this is a

S G WL RS RS e i i

slight increase (.02) over the median for the corresponding comﬁination of pre-
’ \

U e

dictors without CES Index.

One way of looking at the results of the studies would be to ask
a series of questions beginning with a consideration of the predictive effec-
tiveness obtainable from UGR alone. One might éompare the predictive efifective-

tiveness of ATGS2 Total alone with that of UGR alone. Next, one would look at

M A of

the results of combining UGR and ATGSB Tdtal compared with the results from using

- either alone to see what was gained by combining them. The next question would

-

e

be concerned with breaking the Total scoi& into its two parts - Verbal and

.....

F Quantitative - to see if the use of the &§éparate scores produces more effective

prediction than is obtainable from the preassigned combination of verbal and

e

quantitative items that make up the Total score. The last question is concerned

with CES Index. Does its use in combination with the undergraduate record and

test scores (either the Total score or the Verbal and Quantitative scores) improve

o Y gt

prediction?

-
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Figures 4, 5, and 6 are gepeated from the brief, summarized version of
this report prepared in October, 1971. They present the results of the validity
studies in a manner that will facilitate study of the above questions in a
somewhat different manner from Figures 1, 2, and 3.

Figure 4 is désigned to compare the distribution of validity coefficients
obtained from the 69 studies for UGR alone, ATGSB Total alone, and. the combination
of the two. Although individual school results vary considerably, as shown by
the range of coefficients from -.10 to .60, there is a general trend for UGR and
ATGSB Total when used alone to be about equally effective, but when they are
combined there is a general trend toward improvement in prediction. The median
validity coefficient for the combination of UGR and ATGSB Total is .35, compared
with .23 for UGR alone and .25 for ATGSB Total.alone. )

Figure 5 is like Figure 4 except that it results from the use of the
separate Verbal and Quantitative scores in place of the Total. The answer fo the
question, ''Does the use of the separate Verbal and Quantitative scores result in
better prediction than the use of Tofal scores, in combination with UGR?", is
not clearcut. The median validity coefficient for the three-predictor combination
of UGR, V, and Q is the same (.35) as that for the‘two~predictbr combination of
UGR and ATGSB Total. The distributions of validity éoefficients for the two
combinations in Figures 4 and 5 (the bottom one of the three, in éach figure)

show a slight tendency toward higher coefficients based on the three-predictor

'~ combination, but there are enough instances where the three-predictor combination

is not better than the two-predictor combination so that the median based on all
of the studies does not change. For any échool which has had its.own validity

study, that school's results should be examined to see whether it was one of the
schools where the use of UGR, V, and Q did produce a noticeably highér Validity

coefficient than did the easier-to-use combination of UGR and ATGSB Total or

13
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whether it was one where there was little or no difference.
Figure 6 is designed to call attention to the results for CES Index.

Used alone, CES Index is generally not a very good predictor. Its median
validity c&efficient, over the 69 groups studies, is .17. When used in com-
bination with UGR and ATGSB scores, which is the more likely way it would be
used in an actual admissions situation, there is a slight tendency toward
improvement in predictive effectiveness. In.both instances (in combination
witﬁ UGR and Total or V and Q) a slight shift toward higher coefficients when
CES Index is used is apparent in Figure 6. The median coefficients for the
combinations including CES Index are higher (by .02 in each.instance) than the
medians for the corresponding combinations without CES Index. Again, it would
be advisable to examine the results for individual schools that have had
.validity studies, since.the results of the inclusion of CES Index vary widely
from school to schooi. While some schools' results show rather dramatic
increases in predictive effectiveness when CE5 Index is added po the traditioqal
team of UGR and ATGSB Total (or Verbal and Quantitative), at other schools
there is no increase at all. o

Summary Based on Six Groups of Studies

"Figure 7 and Tables 1A - 4C summarize the results of the same 69 studies

shown in Figures 1 - 6, organized into six. groups. The groups were formed as

follows:

R o gt A

First, the 69 studies were sortéd by type of student (full-time day,

I

part-time evening, etc.) into a group of 32 studies based entirely on full-

time day students (groups I, II, and III) and aﬁothér gréup{of 37'studies based
on part-time evenihg_students‘and mixed groups df‘part-time and full-time, day
and evening students (groups'IV, V, and VI). 1In all, there are 5 studies based on

. part-time evening students and 32 on mixtures of part-time and‘full-time,‘day ‘
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and evening. Because there were so few part-time evening student groups, they
were combined with the mixed groups for the purposes of this classification,
Thus, groups I, II, and III consist of full—timg day students only, and groups
IV, V, and VI include all studies where any or all of the students were part-
time or evening students.

Next, the 69 studies were sorted on ATGSB Total mean earned by the
students on whose records the studies were based. The highest mean is 629,
the lowest is 445, and the median is 518. The 34 studies in groups I, II, and
IV are based on students whose ATGSB Total means are above 518; the 35 studies
in groups III, V, and VI are based on students whose ATGSB Total means are
518 or below.

A third sorting was attempted on the number of students whose records
were used for each of the studies. These numbers vary widely, from 81 for the
smallest to 885 for the largest. The median size is 109 students. The full-
time day student groups whose ATGSB Total means were above 518 were split into
two groups, group I including iS studies based on more fhan 109 students
each, and group II including 6 studies based on‘fewer than 109 students each.
Similarly the evening-and mixed student groups whose ATGSB Total means were

below 518 were split into two groups, group V including 8 studies based on

more than 109 students each and group VI including 16 studies based on fewer
than 109 students each. The full-time day student groups whose ATGSB means
were 518 or below (group III ~ 1l studies) were not sorted by number of
students, nor were the mixed stﬁdent groups whose ATGSB means were above 518
(group IV - 13 studieg). 4the that in most instances the number of students
per study is the numbéf %ho had compiete data including first-year averages
and represents at least two classes combingd, from the entering classes of

1966 and 1967, 1967 and 1968, or 1968 and 1969.

szQ Tk
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A tabular summary of the classification system follows:

‘Number ; ' Type | ATGSB i Number of
i of of . { Total Students
GroupiStudies Student {  Mean Per Study
] — ¥
I | 15 |Full-Time Day ‘Above 518  |More than 109
II : 6 Full-Time Day Above 518 Fewer than 109
III 11 Full-Time Day 518 or BelowiNot classified
E on number
v % 13 Full-Time + Part-Time, Day + Evening {Above 518 of students
i
v i 8 Full-Time + Part-Time, Day + Evening|{Below 518 More than 109
VI ! 16 Full-Time + Part-Time, Day + Evening |Below 518 Fewer than 109
l - .
| 69

This classification system, based on type of student, ATGSB Total
mean for the students whose records were used in the study, and number of
students whose records were used in the study, was chosen for summarizing
the study results in this report after an exploratory attempt at classification
based on cluster analysis, using 23 characteristics. The results of the cluster
analysis, as well as more detail about the groups used here, are given in Appendix
C of this report. The grouping used here, rather than the resulté of the cluster
analysis, was chosen for two reasons. First, the two-way clustering shown in

Appendix C resulted in too many small groups. Second, one of the purposes

of this tabulation of validity study summary data was to enable a school

readily to find a group of schools similar to itself. The cluster analysis

: resulted in groups of schools which, while closest to each other in terms of
squared Euclidean distances computed on 23 characteristics, were not describable
in terms that would result in the unique assignment of an additional school to

the classification. The characteristics used to determine the six groups for
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the final classification were chosen after a careful study of the results of
the cluster analysis.

Caution must be used in interpreting the results shown in Figure 7,
especially in view of the small number of studies included in each group. One
can observe some general trends, however, keeping in mind the realization that
any one school may be an exception to any general trend that seems to be
apparent.

In general, it appears that the test scores and grade point averages
used in these studies are more effective predictors for full-time day student
groups (particularly groups I and III) than for evening and mixed student groups.
It.is also for these groups that the ATGSB Quantitative score appears to be a
more effective predictor than is the Verbal score. The difference between
Verbal and Quantitative does not appear for the evening and mixed student groups
in IV, V, and VI. At the schools included in group I it appears that, in
general, more effective prediction can be obtained by using the separate Verbal
and Quantitative scores rather than the Total. There is a slight trend in this
direction for group II also, but for the other four groups (III, IV, V, and VI)
UGR and ATGSB Total appear to yield generally as effective prediction as does
the three-predictor combination of UGR, ATGSB Verbal and Quantitative.

CES Index, on the average, tends to produce an increase in predictive
effectiveness for all six of the groups. The increase is most noticeable for
groups III and VI, both of which include studies where the ATGSB Total mean

was in the lower half of the distribution of ATGSB Total means for the 69

studies.
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The names of the schools included in each of the groups follow:

Group I (15 schools)

Boston U - Day
Columbia
Cornell
Dartmouth

NYU

Group II (6 schools)

Catnegie - Mellon
fndiana

Group III (11 schools)

Brigham Young
Emory

Mc Gill
Michigan State

Group IV (13 schools)

Bogton U. - Eve.

Fulleron State (Calif.)

MIT
Ohio State
San Diego State

Group V (8 schools)

Bowling Green
George Washington
Hofstra

Group VI (16 schools)

American

Long Island
North Texas State
Ohio

Pace

Roosevelt

Northwestern
Purdue
Stanford

UCLA

U. of Chicago

London
Penn State

Rutgers
Syracuse

U. £ Alabama
U. of Kansas

Tulane

U. of Colorado
U. of Houston
U. of Iowa '

Kent State
Oklahoma City
St. John's

Texas Christian
U. of Arizona
U. of Bridgeport
U. of Denver
U. of Hawaii

)

. of Michigan - Day
. of Pennsylvania

. of Pittsburgh

. of Virginia
Washington (Mo.)

ccaccac

U. of California - Berkeley
U. of North Carolina

U. of Miésouri
U. of Southern California
U. of Toronto

U. of Michigan - Eve.
U. of Rochester
U. of South Carolina
U. of Washington

U. of Detroit
U. of Tennessee

U. of Miami

U. of Montana

U. of San Francisco
U. of Wyoming
Western Michigan
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Tables 1A and 1B list all the validity coefficients for the 69

A G T eren T ey e

studies classified into the six groups described above. The studies are
coded with a numeral and a letter of the alphabet. The numeral - 1, 2, or 3 -
‘indicates the first, second, or third year of the ATGSB Validity Study Service,

that is, 1967-68, 1968-69, or 1969-70. The alphabetic code then puts the

.studies in order according to number of student records on which: the study

. was Lased.
The coefficients given in Tables 1A and 1B are the same as- those

‘plotted in Figures'1-7. It will be recalled that the median values based on

SRR S P OBTRE I I SRR SRR A

4all;69 coefficients are as follows: UGR alone, 23; ATGSB Total alone, .25: ATGSB
“Vexbal alone, .18; ATGSB Quantitative alone, .23; CES Index alone, 17; UGR and ATGSB

1Total combined, .35; UGR, ATGSB Verbal and Quantitative combined, .35; UGR,

B S L A R T
AR LR R R

ﬂAIgSB Total, and CES'Index combined, .37; and UGR, ATGSB Verbal and Quantitative,
.:and:.CES Index combined, .37. - A co@parison of the group medians with the over-all

.medians reveals a tendency for the ATGSB Quantitative score to be, on the average,

ALl Ty

;aﬁbetter predictor- for groups I and III. than for the other groups. _For group I
.it:is, on the E&erage, the best single predictor' (median .36 compared with .32
qf§r ATGSB Total, .27 for UGR, .18 for ATLESB Verbal, and .17 for CES Index) and
.the use of the separate Verbal and Quantitative scores in combination with UGR
tgnds to produce an increase iﬁ validity::over that obtaiﬁed'from ATGSB Total in
combination with UGR. For group III ATGSB Quantitative also tends to be the best
single predictor, but it does not producesan improvement.in .combination with UGR
like that observed for group I.

ATGSB Verbal makes a relatively poor showing as a predictor used alone

for all groups except VI. For group VI its median is .26, equal to that for

il e

ATGSB Total and higher than the median for ATGSB Quantitative jused alone (.20).
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: Table 1A

Correlations of Predictors with First-Year Business School Average Grades
for 67 Graduate Schools of Business Participating in 1967-68, 1968-69, and 1969-70

Validity Study Service
Groups I - III

3 A Correlation of First-Year Average Grades with:
| Graduate | Under-
- School |graduate ATGSB  ATGSB  ATGSB CES Combination of:
‘ ' of Record Total Verbal Quant. Index U,T u,v,q U, T,C U,Vv,Q,C
f Business (v (T) () [(9)] (C) '
r
Group I
:; 1A .30 .32 .18 . 36 .17 .42 .45 .45 .48
. 1B .29 .35 .20 .40 .27 .43 47 .49 .52
: -1 .06 .33 .22 .33 .32 ' .35 .36 .42 .43
: 1D .27 .21 .15 .20 .07 .34 .34 .34 .34
, 1E .30 .30 .12 .39 .16 A4 .51 b .51
: 1F .25 .24 .03 .40 .29 .38 .51 W47 .57
3 16 .25 .12 .05 14 .00 .27 .26 .26 .25
. 1M .50 .37 .18 41 .07 .57 .62 .58 .62
. T2A .35 41 .27 .38 .26 .52 .53 .55 .55
: 2B-Day .31 02 -.13 16  -.03 .29 .35 28 .34
: 2C 14 45 .39 .37 .27 47 .45 .48 47
; 2E .24 .27 .13 .28 .02 37 .37 .36 .37
; 3A-Day .24 .37 .20 .40 .15 .40 A .42 .45
: 3B .40 .35 .20 .35 .39 .53 .56 .61 - .63
B 3D .17 .30 .21 .31 .23 .33 .34 .32 .34
. Median .27 .32 .18 .36 .17 .40 .45 NN
. Group II
: 1X .27 .27 .24 .16 .22 .35 .34 41 41
{ 2M 14 A1 -.04 .22 .20 .1 .20 21 - .25
- 2r -.02 .18 .05 .27 .15 .12 .22 .08 .20
: 2Q .05 .22 .07 .27 .20 19 .24 .26 .29
3 2v .28 -.02 01 -.04  -.01 .24 220 24 .21
i 3N .22 .48 .34 .41 .35 51 .53 .50 .52
L . L
© Median .18 .20 .06 .24 .20 .22 .23 .25 .27
g Group III .
Y Fo.s52 .37 .22 .35 14 .56 .55 .55 .54 3
B - .08 .38 .27 .39 .43 .38 .39 .49 .49 i
: 1v .28 41 .27 .40 .27 ~ .45 .46 .46 47 ;
¢ 1w .46 .21 .10 .22 .08 .51 .51 .52 .52 |
v 2F .40 .07 A1 .00 .08 L3 .39 .40 .41 j
i 2H .15 41 40 L34 .40 42 42 .46 .46 g
5 2J .34 .09 .04 12 .17 W32 .32 37 .36 |
; 2K .19 .31 .15 .35 .26 .33 .38 .37 .42 !
£ 2 -.01 .54 45 b .23 .52 .52 .53 .52 ;
- 3C 12 .19 .13 .18 15 .20 .19 23 .22 ;
B3 .18 .06  -.10 20 -.04 R .28 .09 .26 |
¥ Median .19 .31 15 .34 .17 - 239 .39 .46 .46 ;
z

The coefficients given in this table for combinations of predictors are shrunken ,
multiple correlations. g ¢
' " P ]
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Table 1B 2
|

Correlations of Predictors with First-Year Business School Average Grades : i

for 67 Graduate Schools of Business Participating in 1967-68, 1968-69, and 1969-70
Validity Study Service
- . e Groups IV - VI
CorrglaLiQn;nﬁ_EinaL:igax_Aygxagggﬂradeé with:
Graduate | Under-— )
School graduate ATGSB  ATGSB  ATGSB CES Combination of:
of Record Total Verbal Quant. Index u,T u,v,Qq U,T,C u,v,q,C
Business () (T) (v) Q) (C)
Group IV
1 .19 .26 A4 .26 .10 .29 .30 .30 .31
1y 34 0 .18 .10 .16 .09 Y 34 .35 .33
2B-Eve .45 .46 40 .33 .32 .58 .57 .60 .59
2D .21 .13, .15 .07 .16 .23 .23 .27 27
21 .07 .17 .15 12 .17 .16 .12 .18 .15
2L .39 .29 .23 .27 .26 46 .46 .57 .57 ;
28 14 .18 .16 .13 .15 .17 .13 .22 .20 3
3A-Eve .15 .31 .27 17 .16 .31 .32 .33 .33 i
3E 11 .16 W11 14 .09 .16 .14 14 .12 k
3F .30 .23 - .13 24 14 .36 .36 .38 .38 3
3H 40 21 .23 .13 .19 .39 40 .39 .40 ;
- K)ot .00 .03 -.01 .07 -.01 * * * *
30 .08 .18 .03 .29 .16 .12 .26 .13 .23
Median .19 .18 .15 .16 .16 .29 .30 .30 .31
Group V 3
3

11 .15 .13 11 .16 .17 .16 .18 .21 .22
11 .26 - .07 .08 .04 .13 T .25 .24 .29 .28
1K .29 . .38 .28 .38 .39 42 W43 .48 .48
1L A0 0 .21 .16 .20 .17 .20 18 - .21 .19
1N .16 .00 .01 .00 14 .09 .03 .18 .16
10 - .36 .30 .27 .23 23 43 .43 .46 .45
26 12 -.04 -.05 -.02 13 .03 * .16 14
3G - 11 .32 .18 .32 25 .37 .38 .40 .43
Median .16 17 14 .18 .17 .22 .21 .25 .25
. Group VI
1Q .27 41 .40 .30 .27 . .46 .46 .48 .48
1R 1 .36 24 . .28 14 .20 40 AL 42 .43
1S .16 W32 24 .28 .27 .30 .28 .36 .34
1T 1 .38 .25 .35 .05 .16 40 .45 40 45
1z .29 .22 .19 18 . .02 .29 .28 .27 .25
2N .08 .09 06 - .09 .07 : * * * *
20 .21 .07 .02 .11 Jd1 - .18 .19 .22 .24
2R .30 .31 .30 .23 .15 .37 .36 .37 .37
2T .09 .27 .26 .21 .33 .26 .25 .36 .37
20 _ .15 18, .20 .10 .26 16 14 24 .23
2 25 0 .10 .26 =05 0 .12 .23 31 .23 .31
2% .31 33 . .27 .32 .34 Y 46 .50 .50
22 - .10 =,09 .03 -.18  -.04 L% .12 * .05,
31 .14 .30 .25 28 . .39 31 .30 48 Y 3
3K 23 42 .34 .38 .36 Jhb W42 C.47 46
3L .20 L4l .33 40 .16 40 .40 .39 .39
Median 22,26 .26 .20 .18 : .30 .30 360 0 .37

The coefficicents given in this table for combinations of predictors are shrunken
multiple corrclations.

*
Shrunken value is indeterminate because the shrinkage formula does not yield a
definite numerical volue under these conditions.

Ly 1%y
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CES Index, on the average, tends to produce an increase in predictive
effectiveness, judged from a comparison of the median coefficients based on
combinations including CES Index with the median coefficients based on the
corresponding combinations which do not include CES Index, for all six of the
groups. The increase ié most noticeable for groups III and VI, both of which
include studies where the ATGSB Total mean was in the lower half of the distri-
bution of ATGSB Total means for the 69 studies.

Tables 2A - 2F provide the standard regression weights for each
predictor in each of the four combinations and the multiple correlation coeffi-
cients as well as the shrunken multiples which were used in Figures 1, 2, and 3
and Tables 1A and 1B. Table 2A reports results for studies classified in group I;
Table 2B, group II; Table 2C, group III; Table 2D, group IV, Table 2E, group V,
and Table 2F, group VI. These tables are useful for considering the results in
greater detail, For example, the observation frém Table 1A, noted above, that
the combination of the separate Verbal and Quantitative scores with UGR tends
to yield more effective prediction for group I than does the combination of
Total scores with UGR may be examined in greater detail in Table 2A: In looking
at the regression coefficients one can readily observe a general trend for the
Quantitative score to receive more weight in the regreésion equation for pre-
diéting first-year average grades than does the Verbal scoré. In e?ery instance
but one, where the weights are equal, the Quantitative score has a larger regres-
sion coefficient than does the Verbal score. .The other tables show less consist-
ency. Table 2F, for instance, baséd'on 16 schools invgrqup VI, has eight schools
where the Quantitative score has a gréatgr weight than the Verbal score and also
eight schools where the Vérbél score has a greater weightAfhan‘the Quantitative'

sScore.

ﬂ'k.
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Table 2A

Regression Coefficients, Multiple Corrclation Coefficients, ana

Shrunken Multiples of Combinations of Predictors with
First-Year Average Grades for

Students in Fifteen Graduate Schools of Business

Group I
Graduate Regression Coefficients;

School of ATGSB Scores CES Multiple Shrunken
Business UGR ~ Total Verbal Quant. Index Correlation Multiple
1A .28 .30 42 42
1A 27 .08 «32 46 45
1A 34 24 .19 46 45
1A .33 04 .28 .18 48 48
1B .26 .33 Cohb 43
1B + 25 .06 +36 .48 A7
1B +25 .25 24 49 49
1B .30 .02 +30 .23 .52 .52
1C .15 .36 .36 235
1C 14 .13 .31 .37 .36
1C 25 22 .31 43 42
1C 25 .03 .23 .31 Jab 43
1D .28 22 +35 34
1D .28 .08 .18 .35 <34
1D .29 .21 .07 .36 .34
1D .29 .08 17 .06 .36 .34
1E 33 .33 45 b
1E 34 -.04 b ~ .52 .51
1E « 34 .31 .05 45 Jadb
1E « 34 -, 04 43 .02 .52 .51
1F .31 .30 .39 .38
1F .32 -.07 47 .52 51
1F +39 .12 .36 48 A7
1F .40 -.17 .36 .32 .58 57
16 .26 14 .29 W27
16 026 .04 .13 .29 .26
16 .26 .13 .01 .29 .26
1G .26 .04 .13 .00 .29 .25
1M 45 +30 .58 .57
1M 48 -.01 .38 .63 .62
1M 48 .28 .11 .59 .58
1M 49 -.01 .37 .05 .63 .62
2A .33 .39 ) 52 52
2A .33 .16 .33 .53 .53
2A .37 .31 .20 .55 .55
2A .37 .13 .26 .19 .56 «35
2B~Day .31 .05 .31 .29
2B-Day .31 -.13 .20 .38 «35
2B-Day .31 04 .02 .31 .28
2B~Day .31 -.13 .20 .00 .38 «34
2C 14 45 47 A7
2C .15 « 26 +26 47 45
2C .18 .39 .15 49 .48
2C .19 W22 .22 .16 .49 A7
2E 27 .29 .38 .37
2E 27 ' .12 27 .39 .37
28 .28 .28 04 .38 .36
2E .28 12 + 26 .04 .39 .37
3A-Day 19 .35 42 40
3A-Day | .18 .10 .36 .45 b
3A~Day .23 .31 14 b 42
3A-Day 022 : .07 « 34 .14 47 45
3B 41 .36 ) 54 «53
3B 43 «12 .36 .57 .56
3B b .21 ' .34 .62 .61
38 46 .03 27 .33 .04 .63
3n .16 .30 « 34 .33
3b +15 12 .26 .36 <34
- 3D 10 25 .08 «35 .32
3n .16 .08 .23 .08 .37 .34

The regression coefficients piven in this table are for use with standard
scores ind arc thus comparable from predictor to predictor and {rom group

i S S gty g s
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Table 2B

Regression Coefficients, Multiple Correlation Coefficients, and

Shrunken Multiples of Combinations of Predictors with
First-Year Average Grades for

Students in Six Graduate Schools of Business

Group 1II
Graduate Regression Coefficients:
School of ATGSB Scores CES Multiple Shrunken
Business , UGR Total Verbal Quant. Index Correlation Multiple
1X .27 .26 .38 .35
J1X c W27 .23 .12 .39 .34
1X .29 .25 , .23 b4 41
1X .29 .24 .08 24 .45 .41
2M .13 .10 .17 .11
2M .15 -.04 .21 - .26 .20
2M .16 .05 .21 .27 .21
2M .17 -.06 .16 .18 .31 .25
2P .01 .18 .18 .12
2P .00 -.08 .30 .28 .22
2P 01 .15 .06 .19 .08
2P .00 -.09 .29 .02 .28 .20
2Q .10 .24 24 .19
2Q .11 .01 .29 .29 .24
2Q .18 .20 .23 .31 .26,
_2Q .19 .00 .26 .22 .35 .29
2V .28 .02 ' .28 .24
2V .28 .04 -.01 .28 L W22
2V .31 .01 .09 .29 .24
2V .31 .03 -.02 .09 .30 .21
3N -.22 .49 .53 ~.51
3N -.23 .29 .37 .55 .53
3N -.22 .48 .01 .53 .50
3N -.23 .28 .36 .02 .55 .52 -

The regression coefficients given in this table are for use with
standard scores and are thus comparable from predictor to predictor
and from group to group. ’
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Table 2C

Regression Coefficients, Multiple Correlation Coefficients, and
" Shrunken Multiples of Combinations of Predictors with
First-Year Average Grades for
Students in Eleven Graduate Schools of Business

Group III
Graduate Regression Coefficients:

School of ATGSB Scores CES Multiple Shrunken
Business UGR Total Verbal Quant. Index Correlaticn Multiple
1p .45 .24 .57 .56
1p 45 .05 .22 57 .55
1P 45 24 .01 .57 .55
_1P .45 .05 .21 .02 .57 .54
1u .13 .40 .40 .38
1v A1 .15 .33 42 .39
1v .23 .18 .40 .51 49
1U .20 .02 .21 .39 02 .49
v .22 .38 A7 45
v .23 A1 .35 48 .46
v 24 .31 .16 49 .46
v .25 ' .06 .31 .16 .51 47
Iy .48 .25 .52 .51
Y .49 .05 .25 53 .51
I .51 24 .16 .54 .52
A .51 .05 .23 14 «25 .52
2F .40 .03 : .40 .39
2F .40 .09 -.07 41 .39
2F 42 -,01 J2 42 .40
2F 42 ' .08 -.12 .15 .43 4l
2H 14 41 ) 43 42
21 15 .33 .12 b 42
2H 17 .23 27 48 46
2H .17 .19 .07 .26 .48 46
2J .33 .07 34 .32
2J .33 -.01 .11 .35 .32
2J .36 -.03 .22 .39 .37
2J .36 -.07 .05 .21 40 .36
2K 17, ~-.30 .35 .33
K .20 ) .02 -.37 .40 .38
2K 200 -.21 -.21 .40 .37
2K W24 .08 -.32 -.22 W45 42
2Y -.03 .54 .54 .52
2Y -.04 34 .32 54 52
2Y -.01 .51 4 .56 .53
2Y -.01 .33 .30 14 .56 .52
3c .12 .19 .22 .20
3C .12 .06 .17 .23 .19
3C 14 .15 14 .26 .23
3C .15 .05 14 .13 +26 .22
31 .18 .05 .19 .13
31 .22 -.16 24 .32 .28
31 .18 .05 -.01 .19 .09
31 .22 -.15 24 -.01 .32 .26

The regression cocfficients given in this table are for use with standard scores
and are thus comparable from predictor to predictor and from group to group.
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Table 2D

Regression Coefficients, Multiple Correlation Coefficients, and

Shrunken Multiples of Combinations of Predictors with

First-Year Average Grades for

Students in Thirteen Graduate Schools of Business

Group 1V
Graduate Regression Coefficients:

School of ATGSB Scores CES Multiple Shrunken
Business UGR  Total Verbal Quant, Index Correlation Multiple
1 .17 .25 .31 .29
1J .19 .04 .26 .33 .30
J .20 .23 A1 .33 .30
J .21 04 .24 .10 .34 .31
1y .35 .20 .39 .37
1y .35 .09 .15 239 .34
1Y .35 .18 ' .05 .39 .35
1Y .35 .08 .13 .05 .39 .33
2B-Eve .37 .38 .59 .58
2B-Eve .38 : .22 .25 .59 .57
2B-Eve .37 .32 .19 .61 .60
2B-Eve .37 .20 .20 .19 .61 .59
2D .22 .15 .25 .23
2D .21 .13 .04 .26 .23
2D .25 .08 .17 .30 .27
2D .24 .10 .00 .17 .30 W27
21 .10 .19 .20 .16
21 .10 "2 .09 .19 W12
21 .11 4 J4 .23 .18
21 W11 .09 .06 4 .23 .15
2L .38 .26 A7 46
2L .38 .13 .22 .49 46
2L 48 .19 .36 .58 .57
2L 48 4 .12 .36 .59 .57
28 .13 .17 .22 .17
28 13 W12 .08 .22 .13
28 .18 .13 .18 .28 .22
2§ .18 .12 .03 .19 .28 .20
3A-Eve .15 .31 .34 .31
3A-Eve 14 .28 .18 .36 .32
3A-Eve 17 .28 .14 V37 .33
3A-Bve .17 .27 W1 .15 .38 .33
3E .12 .16 .19 .16
3E .12 .06 .13 .20 14
3E .12 Jd4 .04 .20 .14
3E 13 .05 A2 .05 .20 .12
3r .30 W24 .38 .36
3F .30 ' .08 .21 .39 .36
3F .33 .20 .16 * W41 .38
3r .33 .07 .18 W15 4L .38
3H .38 .06 41 .39
3H 4l .18 -.14 43 .40
3H .37 .03 .10 42 .39
3u 40 .16 -.15 .10 44 .40
M -.01 .03 .03 *
M .01 -.03 .08 .08 *
M -.01 .03 =01 .03 *
3™ .01 ~.04 .10 -.05 .09 *
30 .09 .18 ’ .20 .12
30 .11 -.07 .32 .32 .26
30 .11 .13 .12 .23 .13
30 .12 -.09 .29 .08 .32 W23

The regression coefficients given in this table are for use with standard scores
and are thus comparable from predictor to predictor and from group to group.

* Shrunken value is indeterminate because the shrinkage formula does not yield

a definite numerieal value under these condtions.
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Table 2E

Regression Coefficients, Multiple Correlation Coefficients, and
Shrunken Multiples of Combinations of Predictors with
First-Year Average Grades for

Students in Eight Graduate Schools of Business

Group V
Graduate Regression Coefficients:
. School of ATGSB Scores CES Multiple Shrunken
Business UGR Total Verbal Quant. Index Correlation Multiple
1H 14 .12 .19 .16
1H .13 .22 .18
1H .16 .08 .17 .25 .21
1H .16 .16 .26 .22 !
11 .26 .08 .27 .25 }
1I .26 .27 .24 }
11 .30 .01 .19 .32 .29
11 .29 .19 .32 .28
1K .22 .33 .43 .42
1K .22 .45 .43
1K .22 .21 .28 .50 .48
1K .23 .27 .51 .48
1L .10 .21 .23 .20
1L .10 .23 .18
1L .12 .15 .12 .26 .21
1L .12 .13 .25 .19
1IN .16 .00 .16 .09
1IN .17 .16 .03
1IN .19 .08 .20 .24 .18
1N .20 .20 24 .16
10 .34 .27 45 .43
10 .34 <45 .43
10 .36 .19 .19 .48 .46
10 .36 .19 48 .45
2G .11 .03 .12 .03
2G .12 .13 %
2G .13 .13 .20 .21 .16
2G .13 .20 .22 .14
3G .24 .40 .39 .37
3G .27 41 .38
3G .26 .35 © .20 .43 .40
3G .30 ' .04 .37 .22, .46 .43
The regression coefficients given in this table are for use with standard %
scores and are thus comparable from predictor to predictor and from group
to group.
* Shrunken value is indeterminate because the shrinkage formula does not

yield a definite numerical value under these conditions.
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Table 2F

Regression Coefficients, Multiple Correlation Cocfficfents, and

Shrunken Multlples of Combinations of P'redictors with
First-Year Average Grades for

Students in $ixteen Graduate Schools of Business

Group VI
CGraduate Regression Coef(icients:

School of ATGSB Scores CES Multiple Shrunken
Business UGR__ Total Verbal Quant. Index Correlation _ Multiple
1Q .24 .39 47 .46
1Q .24 .30 .16 .48 .46
1Q .28 31 .19 .50 .48
1Q .27 .26 .10 .20 .31 .48
1R .35 .22 .42 .40
1R . 34 .23 .03 N1 .41
1R .37 .13 .18 .45 .42
1R .36 .20 -,05 .20 47 .43
1S .09 .29 .33 .30
18 .09 W14 .21 .33 .28
18 .11 .25 .22 .39 .36
18 .11 W14 .15 .21 .39 .34
1T .35 .18 W42 .40
1T .32 ) | -.09 .47 .45
1T .36 14 .12 .43 .40
1T .33 .29 -.12 .12 .49 45
12 .25 .16 .33 .29
12 .25 .11 .09 .33 .28
17 .24 17 -.01 .33 .27
17 .25 .11 .10 ~.01 .33 .25
2N .07 .09 .12 *
2N .07 .03 .07 .12 *
2N .08 .07 .06 .13 *
2N .08 .03 .06 .06 .13 *
20 .22 .10 .23 .18
20 .23 -.02 .16 .26 .19
20 .26 .06 .17 .28 .22
20 .28 -.05 .14 .18 .30 .24
2R .25 .26 .39 .37
2R .24 .19 .11 .40 .36
2R .28 .20 .12 .41 .37
2R .27 .17 .07 .12 .41 .37
2T .11 .28 .29 .26
2T .11 .22 .11 .30 .25
2T .15 .17 .29 .40 .36
2T .16 .22 ~-.03 .32 W41 .37
2U 12 -.16 .21 .16
2u .11 -.16 -.04 .23 .14
2u A2 -.09 -.22 .30 .24
2U .11 -.12 .01 -.22 .31 .23
2uW .25 .12 .27 .23
2uW .22 .28 -.13 .36 .31
b1} .27 .04 .13 .29 .23
20 .23 .24 -.16 .11 .37 .31
2X .35 .37 .48 .46
2X .35 .21 .25 .49 .46
L2X .38 .20 .28 .53 .50
2X .38 .09 .16 .27 .53 .50
27 .11 .09 .14 *
2% .09 .09 -.21 .23 .12
2Z W11 -.09 .01 .14 *
22 .09 .09 -.21 -.01 .23 .05
J .17 ) | .34 .31
J .16 .13 .21 . 34 .30
J .30 .12 44 .50 .48
3J . 30 .00 .12 .44 .50 NYi
K .18 .40 .46 44
K .18 .20 .25 .45 .42
K .22 .26 .23 .49 W47
3K .22 : .13 .16 .23 .49 .46
3L .10 .38 W42 .40
3L .12 - .10 .32 A3 .40
3L .10 .37 .05 W42 .39
3. .12 .10 .31 .05 .43 .39

The regression coefficients given in this tahle arc for use with standard
scores and arc thus comparable from predictor to predictor and frum group

to group.

* Shrunken value is indeterminate because the shrinkage formula does not

yicld a definfte numerical value under these conditions.
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Prediction for Major Field Subgroups

Although background information on students' undergraduate major fields
was collected routinely in the ATGSB Validity Study Service no formal use was
made of this information in the individual school reports. In most instances
the major field subgroups within a graduate school of business are very small.
When they are summarized over many schools, however, their results are useful
for noticing trends. Tables 3A-3B list differences between actual mean first-
year average grades and grades predicted from UGR, ATGSB Verbal and ATGSB
Quantitative in standard error of estimate units for major field subgroups of
10 or more students, for each of the 69 studies classified in the six groups

used in the preceding section of this report. Table 3A presents results for

groups I, II, and III, and Table 3B for groups IV, V, and VI. Tables 4A

and 4B correspond to Tables 3A and 3B, respectively, except that CES Index
is included.

Past studies utilizing these same categories of major fields
(humanities, science, social science, economics, business and commerce,
engineering, and other) have shown a fairly consistent but small tendency fér
business and commerce majors and economics majors to perform better academically
in graduate schools of business than predicted on the basis of their ATGSB scores
and undergraduate records. Majors in other fields, except perhaps engineering,
have, on the average, tended to achieve lower grades in graduate business school
than predicted for them. In the cﬁfrent study the results for group I follow
this general pattern. Group II has too few studies (6) for a clear trend to be
evident, and group 1V tends to fit the general pattern. Groups III, V, and VI
(those with ATGSB Total means of 518 or lower) appear to follow a different

pattern, however. For these groups there seems to be a tendency for the business
and commerce majors to earn averages lower than prodicted and the majors in

other fields to do better than predicted.
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Table 3A

Differences Between Actual Mean Fivst-Year Average Grades and Grades Predicted
from UGR, ATJISE Verbal and ATCSE Quantitative in Standard Error of
Estimate Units for Major Field Subgroups of 10 or More Students

Groups T - I1 - 111

Undergraduate Major Field

¥
Business
Study Social and
Code Humanities Science Science Lconomics  Commerce  Engincering  Other

1 . 2 3 4 5 6 7

None Given
8

Humanities, Science,

Social Science,

Engineering and

Other Combined
9

[
L e B LT o S R N N
e T A o et Y g, e g = Kl ey 2y Sy A S < et

JA -.19 -.03 -.23 ‘+.02 +,08 +.16 -.04 ceee ® =.05
1 —.21 .30 ¥.17 ¥.35 +.09 —.04 .10
1c -10 . +.10 -.13 =01 +.06 +.16 -.03
1D --46 +014 --25 +009 +,10 -011‘ DY s _-__0_25_
1E -.34 -.21 =10 T 45 +.17 ~.03 © T02
1¥ -.15 -.05 =14 +.04 -.38 ¥.26 —.12 +.04
1G -.09 +.05 +.01
1M AN -.07 -.66 +,22 . 00 +,25 -.21 coee -.13
24 -.36 -.13 -.13 +.08 +.15 +.04 —.12
2B-Day —.41 +.03 .10 +.69 +.23 .00
2C +,09 -.41 -.12 +,15 -.23 +,19 ceee cene -.01
2E -.34 +.12 -.21 +,01 +.19 +.21 AR Ceeee -.05
3A-Day +.26 —.03 =18 +.12 -.08 .02
3B ~.06 =27 _.18 +.01 .19 e +.04
3D ~.03 ¥.08 —.09 ¥.29 +.06

Group II
1x -.05 +.07 +.04
2 +.31 =09 s +.26 Tl
2P ~.31 - 08/ 4.3 +.20 +.12
2Q +.27 =.25 ¥.46 .30

;oav -.04 +.28 +.22 -.22 .15

3N +,17 -.51 +.41 ) -4 -.17

L /-.‘

Group III
1 _+00 -.38 -.01 -.45 +.36 +.38 +,06
i =.05 -.20 -.21 .16 T F,07
lV oo 00 : D) +.19 :'-_g:i :_Lé.].'. soe e LN ) se e j;o_zﬁ_
]l\' s e see e es e coe e | ;‘_'!;Q_ +.44 seee DR _'t_._!._6_
2F +.12 =.06 -.18 +.35 +,01
21 R +.13 -.54 R +°Q.Z. +o3[0 sees -8 p 80 _-_0__];.
2J e caee cee e s e :._]_._2 s e io_l_'_z_ o iiq
2K -.31 4,36 -.10 =13 ¥.42 —.00
2y -.07 Z.06 +.21 )
3c O 1 +.21 -2 +.15 +.12
31 see e 00 : "032 ' -.11 +.25 e -053 o e ;-_0_4_

Values based on 20 or more students arve underlined; values based on 10 - 19 studunts are not underlined,

+ = actual grealec than predicted,
= = actual less than predicled,

£
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Table 3B

Differences Between Actual Mean First-Year Average Grades and Grades Predicted
from UGR, ATGSB Verbal and ATGSB Quantitative in Standard Error of
Estimate Units for Major Field Subgroups of 10 or More Students

Groups IV - Vv -~ VI

Undergraduate Major Field

Humanities, Science,

Business Social Science,
Social and Engineering and
Humanities Science Science Economics Commerce Engineering Other None Given Other Combined

1 2 3 4 5 6 7 8 9

Group IV

+
[a]
v
+
P
~
1
o
(=2}

-.56 -.22 cees -.02

P +.16 ° e ceee

|
|
|

!
o
=

1
[
o]
.
o
o

cees ceen +.34 cies +.07 -.06 cees -.21 +.07
vees +.14 -.13 -,05 +.05 +.09 cees e -.04
cees +.01 cons oot -.03 +.10 e oo =.02
cen N e cees ceee veee vees -.03 +.26 —.03
-.20 vees cene Ceees .15 -.16 e ceen =.19
cees ceee cene +.03 +.02 +, 04 et e —.03
cees -.23 cee cees +. 04 =.20 vees oo —.06
cene -.07 vees +.24 +.37 ~.09 el cees =.16
e veee e vees -.03 =02 cee vees =.06.
ceee vees e cees vees vens =.01

|
|

oo ceee +.08 +.10

+
R
fuy
1
.
[y

+
P
[\
1
U w
1
o
~J

Group V

cees cees -.44 coee -.04 ceee cees +.07 -.09

cees .00 veee cens +.05 -.05 +.04 coes -.07

ceee -.41 vees ciee -.17 +.19 +.37 ceee +.08

cees ceee ceee +.08 -.02° cees cees N cers

cees cens coes coss -.10 +.42 cees ceee +.31

ceee cens vers T -.23 -.15 ceas -.02 cies +.32

-.15 +.37 +.13 +.13 =.27 +.30 +.16

cene cees cene vees -.11 +.24 ceee cees +.11

Group VI -

cees vees T eeee cves +.02 +.19 coes coes +.02

cees cene ceen cons -.12 cens ceee cees +.21

cree T caes cens -.J0 - cens ciee cees +.37

ceee cees ceee ceee +.02 oo e e e teee

1eee ceae oo cees +.08 -.48 coae cous =-.17

cees cers cree ceea -.12 +.58 cons coes +.33

) caes cees cees -.22 -.03 con cees cees +.29

cees +.39 +.53 cees -.09 ceas ceee cees +.20

cees cees tees cees +.06 -.16 certe L eeen -.12

XN LX) s e s "004 +-12 sse e ses e +002

L) LY L] coe —-05 sen e 000 LY +.21

: cees cree veee cere -.00 ceee cens cees +.19

::: ss e +-25 LR sese "004 -.13 s00 0 see e +.05

¢ cees cees ceee cees =11 +.44 cees coes +.30

£ soee cees e cees -.02 ceee cere +.07 -.05

£ 3L cees -.23 — cees +.12 +.32 e cees ~.15

, u Values based on 20 or more students are underlined; values based on 10 ~ 19 students are not underlined.
’ £ + = actual greater than predicted.

4

- = actual less than predicted,
33
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Table 4A

Differences Between Actual !Mean First-Yeur Average Grades and Grades Predicted
from UGR, ATGSE Verbal and Quantitative, and CES Index in Standard Error
of Estimate Units for Major Ficld Subgroups of 10 or More Students

Groups 1 - II - 1II

Undergraduate Major Field

2 s TS

Humanities, Science

H

Business Social Science, )%

Study Social and Fngineering nd 4

Code Humanities Science  Science  Economics  Cosmerce  Engineering Other  None Given Other Combined 3

1 2 3 4 5 6 7 8 9 g

: z

Group I <
1A ~-.23 -.01 -.27 +.04 +.11 +.13 -.06 -.07
1 = =3 +.19 +.47 +.07 +.07 =11
1c -.16 +.22 =24 +.05 +.10 +.10 -.08
1D =47 +,12 -.29 +.10 +.11 -.18 ~-.28
1E ~-.34 ~-.21 ~.10 +.45 +.17 -.03 -.02
1F -.13 +.03 -.14 +.06 -.28 14 -.05 +.02
1G =.09 +.05 +.01
1M -.03 -.66 +.20 _.00 +.23 -.23 -.13
2A ~.45 -.15 -.20 +.08 +.25 +.01 =16
2B-Day =41 +.03 -.10 +.69 +.23 _.00
2C +.09 -.37 -.15 +.13 =.26 +.19 -.03
2E -.35 +.14 -.22 .00 +.21 +.21 -.05
3A-Day +.24 -.04 -.17 +.13 =11 =.04
3B -,05 =25 -.13 -.01 +.16 +.03
k)] -.03 +.09 -.08 +.26 =04

Group II
1X +.04 saee +.01 +.03
24 +.37 -.09 +.24 +.09
2p -3 -.08 +.33 +.21 +.12
2Q caee +.26 -.20 +.33 +.22
2V -.02 Booe +.23 +.24 -.22 =14
3N +.17 -.51. +.41 -.14 -.17
= Group 111
1r +.01 -.38 -.02 -.43 +.35 +.37 +.06
w -.04 -.02 =.12 +.06 +.03
v +.15 -.01 =27 +,20
1w ~.10 +.44 +.13
2F +.06 ceee -.05 -.21 +.33 _.00
21 +.06 -.55 +.09 +.33 -.]

2J =18 +.36 ° ... +.47
2K -.36 +.36 -.02 =11 +.43 -.02
2y =.02 -.07 veer - #a19 =07
3 e EI2 +.16 =220 +.14 )
31 deee -.31 ~.11 +.25 -.52 -.04

Vailues based on 20 or moére students are ynderlinedi values based om 10-- 19 students are not underlined.

4 =

actual greater than predicted,

- = actual less thion predicted.
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Table 4B

Differences Between Actual Mean First-Year Average (irades and Grades Predicted
from UGR, ATGSB Verbal and Quantitative, and CRS Index in Standard Error
of Estimate Units for Majour I'icld Subgroups of 10 or More Studuents

Groups IV - V - VI

Undergraduate Major Field

Study
Code

Humanities

1

Humauities, Science,

Business
Social and
Science Science Economics  Commerce  Engineering Other None Given

2 3 -4 5 6 7 8

Social Science,

Engineering and

Other Combined
9

Croup IV

-.57

-.04

1
o
(=)

1 +.25 +.17
¥ +.14 +.01 -.18 -.01
2B-Eve N N +.29 ceee +.15 -.14 N .17 +,03
p +.07 -.15 -.04 +.09 +.03 =09
21 -.01 -. 01 +.08 -,03
2L coes coee N coese oo e =-.04 +.33 =.04
25 -.18 +.14 -.15 -.18
3ArEve -.01 +.02 +.01 ~.03
E ~2% +.05 .22 ~.08
F -.05 +.27 +.35 =11 =16
3 =03 =.03 —.07
M +.01 -.12 .00
30 +.03 +.13 +.13 -.14 -.08
- Group V
H -.40 -.02 +.05 -.05
B | -.01 F.08 -,07 -.02 2,10
14 -.20 12 +.06 +,32 +.05
o +.05 =.01
N -.11 +.39 +,32
10, -.34 =.13 +.01 +,32
C26 -2 +.34 +.08 +,19 —.23 +.25 +,12
.36 ~.09 +.20 .09
|
% Group VI
i
i 1Q +.09 +.14 -.04
' 1R DR e c eeee seee ::_1_9_ oooo' e DR +.18_
i 1S coee DRI DN ceee :_.___0_7_ ceee coee seee ".27
Pooar +.03
; 1Z seee seve e see e io_q'B ‘047 e DR ".17
§ ZN ceee L) L] sso e -_01_]_-. +.54 Te e e o;oo +.32
ii 20 se 0 vede s -.].8 _:.__‘]: e0e e 000 s 000 +.18
,i 2R DN +.41 +048 e :_.9_7_ D) LY DR +.17
;or .08 -.36 Y
P .02 +.02 =.02
“ zw seee soae LI so e :.__0_5_ XN} DY e e +.19_
:. 2X veee sev e ceee se e o -00_2_ seee cee RN +.11
; 2z +.25 -.04 -.13 +.05
3J e ceee seee so e _:_]_2_ 4,35 seee XX +.31
3K RN} D) DN Cese :.__1 L} seee +.07 :.Qé
3L eooe -024 ceee seee +._!_?; +, 32 DY ve o -...]:_5'

——
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Values based on 20 or more students

+ = actual greater than predicted.
= = actual less than predicted.
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Cross-Validation Summary

Fourteen of the graduate schools of business participating in the
ATGSE Validity Study Service provided data sufficient for using a cross-
validation model for their studies. The results of the cross-validation are
presented in Table 5. 1In each case the equations developed on group A were
applied to the data for group B and the equations developed on group B were
applied to the data for group A. The coefficients listed under the heading
"Group A" are based on the use of group B's equations on group A's data and,
similarly, the coefficients listed under "Group B" are based on the use of
group A's equations on group B's data.

The groups are listed in order according to the size of the co-
efficient for group A, us%ng the four predictors UGR, ATCSé Verbal and
Quantitative, and CES Index. A comparison of the values in the column reveals
considerable variation from one school to another, from a validity of .60 for
the four-predictor coefficient at school A to .13 at school N. Within a
school, however, the results seem to be more stable, although it is apparent
that some schools exhibit more fluctuation than others.

Thé medianfcoefficients given at the foot of Table 5 summarize the
data for the fourteen schools. They show that, in general, there is a slight
increase in vélidity from using the separate Verbal and Quantitative scores
with UGR over that obtained from using the Total score with:UGR, that does
hold up in cross-validation. Similarly, the use of.CES..Index-produces a
slight gain which also holds up in cross—validation. The increases in medians
due to the use of V and Q are .01 for group A and,fdr éroup B, .04 when CES is

not included and .05 when it isvinéluded. The increases due to the use of CES

are .02 for group A and, for group B, .01 when Total is used and .02 when V

and Q are used.
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Historical Summary

Over the years since the ATGSB was first administered in 1954, twenty
graduate schools of business have had two or more validity studies carried

out by ETS. Table 6 presents a summary of the results of the studies for

these 20 schools. These tables are useful for considering trends over time.

There is an apparent trend, as shown by the ATGSB4Tota1 means and standard
deviations given at the right of the table, for the schools to make heavier use

of ATGSB scores in their selection procedures in ;he more fecent years, or perhaps,
for students to self-select themselves, to a greater extent. That is, there is a
general increase in ATGSB Total mean with an accompanying decline in standard
deviation. This phenomenon could be expected to produce an apparent decline in

the validity of ATGSB Total scores for predicting first-year average grades in
graduate schools of bdsiness, since some of the validity would have been used up,

so to speak, in the selection process. There is, indeed, a tendency toward a

trend in this direction.

Table 6 can also be e#amined for possible trénds in the relative effec-
tiveness of the Verbal and Quantitative scores. In praqtically all inst;nces
the Quantitative score has been a more effective single predictor than has ATGSB
Verbal and this is true of the earlier as well as the more recent studies. The
notable exceptions, at schools 11, 19, and 20 may indicate that these schools have
made more stringent use of the Quantitative score relative to the Verbal score in
selecting their classes, or that'students who chose to apply to‘these schools
were more homogeneous in quantitative ability than they were in verballability as
measured by ATGSB. These differences may also be due in part to sampling fluc-
tuation, which would, of course, be greater for studies based on smaller groups

of students, such as were used for the studies carried out for school 19.
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Table 6
Historical Summary of

Correlations of ATGSB and Undergraduate Record with First-Year Grades
in Graduate Schools of Business

Correlations of First-Year Average Grades with:

Graduate Number Under- UCR and
Business Year of of graduate ATGSB ATGSB ATGSB ATGSB UGR, ATGSB Total
School Entrance Students Record Total Verbal Quant. Total V, and Q Mean™- S.D,
1 1954 101-200 .23 b4 . v JA49(.48) ... 487 91
v 1 1958 101-200 .17 .45 .29 Y .52(.51) .52(.50) 528 80
1 1962 >200 .33 .37 .27 .31 A7C.47) J47(.46) 523 74
1 1965,1966 >200 .30 .32 .18 .36 42(.42)  L46(.45) 557 70
2 1954 >200 .31 46 cos N A9(.49) ... 564 81
2 1958 >200 .29 .40 .22 .36 A46(.46) J46(.45) 585 70
2 1962 >200 .27 .37 .22 .29 A4(.043)  L40(.40) 588 - 63
3 1962 101-200 .40 hb .27 4l .56(.55) .55(.54) 578 68
3 1965,1966 >200 .29 - .35 .20 .40 A4(.43)  J48(.47) 608 66
4 1954 101-200 .38 .28 JA3(41) . 527 76
4 1958 >200 .37 .45 .33 .40 .52(.52) .52(.51) 514 83
4 1962 101-200 .35 .25 .19 .19 41(.40) .40(.38) 509 76
4 1966 >200 .06 .33 . .22 .33 .36(.35) .37(.36) 543 78
5 1954 <50 .24 .33 N coe 40(.26) ... 533 101
5 1958 50-100 .25 47 .21 .48 .50(.48) .53(.50) 493 90
5 1962 50-100 .37 .55 <40 .50 .60(.58) .59(.58) 535 81
: 5 1966,1967 >200 .35 <41 .27 .38 .52(.52) .53(.53) 572 75
: .6 1962 50-100 43 .27 .20 .22 46 (.43) L45(.41) . 525 69
: 6 1966,1967 >200 14 .45 .39 .37 47(.47)  J47(.45) 562 73
: 7 1962 50-100 14 .59 .35 .58 .62(.60) .62(.60) 529 72
% 7 1965,1966 >200 .30 .30 .12 .39 J45(.44)  .52(.51) 550 74
i 8 1954 50-100- 35 .50 el e .56(.54) ... 540 73
! 8 1958 50-100 .28 .40 .28 .38 A6(.44)  LAT(.44) | 526 79
: 8 1962 50-100 .29 .49 .30 46 «59(.57) .59(.56) 529 .76
; 8 1965, 1966 >200 .25 24 .03 .40 .39(.38) .52(.51) 555 74
9 1962 50-100 .21 .38 26 .35 J45(.42) L 47(.42) 535 84
! 9 1967, 1968 101-~200 .40 .35 .20 .35 «54(.53) .57(.56) . 557 61
! 10 1958 <50 s .35 .17 .35 e ces 501 65
i 10 1962 50-100 .43 .27 .16 .27 .49(. 45) +50(. 45) 514 60
E 10- 1966, 1967 101-200 124 .27 .13 .28 .38(.37) .39(.37) 548 60

; The numbers in parentheses are shrunken values of the multiple correlation coefficients immediately to their left.

lIn comparing the multiple correlation cecefficients, it is important to use the coefficients corrected for shrinkage,
since this correction helps to adjust for the bias inherent in the computation of multiple correlation coefficients
based on relatively small groups of students and several predictors.
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Table v (continued)
Historical Summary of

Correlations of ATGSB and Undergraduate Record with First~Year Grades
in Graduate Schools of Business

Correlations of First-Year Average Grades with:
‘aduate . Number Under- UGR and
1I5iness Year of of graduate ATGSB ATGSB ATGSB ATGSRB UGR, ATGSB Total
1:hool Entrance Students Record Total Verbal Quant. Total V, and Q Mean S.D.
11 1962 50-100 .27 .24 .27 .10 .36(.32) .38(.32) 498 79
11 1966, 1967 101-200 .40 .07 .11 .00 .40(.39) «41(.39) 518 72
12 1954 101-200 51 .56 N N «64(.64) oo 500 86
12 1958 50-100 .27 45 © W25 .40 .50(.47) <49 (. 46) 514 87
12 T 1962 101-200 24 .32 .17 .35 .36(. 34) <41(.38) 527 76
12 1962-1968 101-200 .15 .31 .27 .17 .34(.31) «36(.32) 547 56
12 1968,1969 101-200 .24 .37 .20 40 .42(.40) «45(.44) 572 69
13 1954 50-100 .24 .09 e 25(.18) ... 1 s1s 98
13 1962 50~100 .22 <43 .30 .38 49(.46) «47(.43) 500 82
13 1965,1966 101-200 .50 .37 .18 <41 .58(.57) .63(.62) 523 68
14 1958 <50 .01 .76 .18 .76 .76(.73) .80(.75) 595 63
14 1962 50-100 .07 -.12 -.18 -.05 13(...) «18(.00) 604 55
14 1967,1968 101-200 .30 .23 .13 - W24 .38(.36) +39(. 36) 618 65
15 1954 101-200 .35 .32 . e 42(.40) ‘o 489 96
15 1967 101-200 .19 .31 .15 .35 .35(. 33) .40(. 38) 508 71
16 1961,1962 <50 .19 .54 .32 .56 «55(.52) .58(.54) 491 78
16 1966,1967,
1968 101~200 .18 .06 -.10 .20 .19(.13) .32(.28) 498 58
17 1962 101-200 N .39 43 .25 .51(.50) «53(.51) 486 93
17 1966,1967 50-100 .05 .22 .07 .27 «24(.19) «29(. 24) 536 64
18 1961,1962 50-100 .35 .20 .17 .18 +40(. 37) «41(. 37) 480 89
18 1965,1966 50-100 .28 <41 .27 .40 47(.45) <48(.,46) 481 73
T 1954 <50 .48 .55 059(o56)  ous 604 91
; 19 1958 <50 .22 «37 .32 .18 «41(. 35) «39(.27) 567 70
: 19 1962 <50 .07 .25 .18 .29 «26(.17) «30(.17) 618 60
i 19 1964, 1965, .
: 1966 50-100 .27 .27 24 .16 .38(. 35) +39(. 34) 629 52
P20 1954 50-100 .58 .50 .69(.68) ... 414 84
20 1961,1962 <50 46 «35 «55 -.04 .53(.48) .63(.57) 462 65

iThe numbers in parentheses are shrunken values of the multiple correlation coefficients immediately to their left,

In comparing the multiple correlation coefficients, it is important to use the coefficients corrected for shrinkage,
! since this correction helps to adjust for the bias inherent in the computation of multiple correlation coefficlents
Ybased on relatively small groups of students and several predictors.
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The data in Table 6 can also be used to compare the relative effec-
tiveness of the combination of UGR and ATGSB Total with UGR, V, and Q.
If only the earlier studies were available one would probably conclude that
the combination of UGR and AIGSB Total was as effective as the use of the
separate Verbal and Quantitative scores. If one looks only at the most recent
study for each of the 20 schools, however, there are 14 instances where the
shrunken multiple based on the three-predictor (UGR, V, Q) combination is higher
than the shrunken multiple based on the two-predictor combination (UGR and ATGSB
Total). The median gain is about .03. At some schools, at least, it would appear
that the use of the separate Verbal and Quantitative scores in combination with

UGR would yield more effective prediction than would the use of UGR and ATGSB

Total.
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Memorandum for: All .Graduate Business Schools
and Programs Requiring the
; Admissicn Test for Graduate Study
’ in Business
Subject: Validity Study Service From: Herman F. Smith

Since the beginning of the ATGSB program many studies of the validity of
the scores as predictors of first year business school grades have been completed,
Some of these have been done in connection with the factor analysis of the test
and the tryout of test materials; others have been part of a continuing series
of periodic checks on the validity of the scores at a variety of schools.,

<

P PN S R AR Rt I Akt .

At its meeting earlier this month, the ATGSB Policy Committee approved an i
ETS proposal to provide an individual validity study for each requiring school g
wishing to participate. These studies are to be completed at Program expense
over a three year period,

The outcome of the studies will be a separate report for each school. The
core of these reports will consist of a multiple regression egquation in which
ATGSB scores, undergraduate grades, and any other quantified predictors used by
the school can be entered to yield a predicted first year average grade on the
\ school's own grading system. In addition, prediction and probability charts
i will be provided along with other information which has been found to be of
: value in the admissions process. The Policy Committes also authorized the
F organization of prediction workshops so located that schools whose studies are
.' ccmpleted can meet with ETS staff members and experienced admissions officers
from Committee schools for discussion of the results, .
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Studies will begin this fall for the first group of schools with the
workshops to be scheduled in the spring of 1968. This pattern will then be
repeated twice more until all schools desiring such a study have had an oppor-
tunity to participate.

The only out-of-pocket expenses to a school will be those incurred in
attending the workshop. However, some effort will be involved in recording the
required data in a prescribed format and providing this to EIS. Ideally data
should be provided on two successive classes of about 100 or mere students each,
thus permitting cross-validation. In the many instances where this will be
impossible, two or even three classes may be combined to provide the approxi-
mately 100 cases needed for a creditable validity study.

Enclosed you will find a brief questiormaire designed to help us plan for
this three year project. While we have asked for a preference concerning which
year participation is desired, we will not be able to accommodate much more than
a third of all requiring schools in any one year. In deciding on a preferred
year for participation, consideration should be given to numbers of. students on
whom complete information is available and to consistency or comparability as 3
far as curriculum and grading systems are involved. This is especially true if
classes must be combined to achieve the desired numbers. Those schools partici~
pating this year will receive data recording forms and instructions for their
completion arcund September 30, Workshop schedules will be worked out when
study completion deadlines become firm.

We hope that your school will be able to participate and are looking
forward to hearing from you soon.

a4
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Admission Test for Graduate Study in Business

Validity Study Service ' @

1. School

2, Name and address of contact for this project:

RGP

et L e b T D e e
e PSS ERAACA

3. Do you wish to participate in this service?
| Yes No

L. Will you be able to provide data (essentially; names, identification
information, test scores, undergraduate grade point average, and first
graduate year grade point average) for: :

a, Two consecutive classes of about 100 or more students
b. Approximately 100 students from é single class
¢, Approximately 100 students by combining two or three classes
(Note: Data on most recent classes completing first year graduate study, about
2, semester hours, is desirable. Where classes are to be combined
grading systems must remain constant for all classes)
5. Preference for year of participation: (Show 1lst and 2nd choices)
1967-68
1968-69 g
1969-70

No preference

¢, Place an "x" in the square which most nearly characterizes your program.
Use back of sheet to clarify or to describe program if desired; e.g. such
as multiple programs.,
Time required to complete
program on full-time basis ="

2yr' . 1:9'1‘. - i

Majority students full-time

Majority students part-time

7. Any school which vould prefer to provide data by means of its automatic
-data processing system, please detail data available and preferred form
of transmission. ' ‘
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ADMISSION TEST FOR GRADUATE STUDY IN BUSINESS VALIDITY STUDY SERVICE

Description of Data Required from Schools

The data described below should be provided for the two most recent classes
for which first-year grades are available. If the total number of students in the two
classes is not 100 or more, please supply data for a third class. Please start the
list for each class on a new page of the data recording form, identifying the class in
the space labeled Year of Entrance near the top of each page. The section numbers below
refer to the column headings on the data recording forms.

At the top of the roster please enter your school's name and the appropriate
four-digit code from the College Coding List which is enclosed for your ‘onvenience.
Note that institutions whose names begin "University of ..." are alphabeiized under "U",

beginning on page 40.

(1) Name. This will be used purely for identification purposes. Data
relating to individuals will be kept confidential. All members of the
class should be listed, even if they did not complete the first year's
work. '

(2) First-year average grade in business school. For students who completed
the full year, please provide their over-all average for the year. A
numerical average would be preferable to a letter-grade average. This
grade point average should be based on at least 24 hours of course work.
If students took varying amounts of time to complete 24 hours of course
work, please use column (13) to indicate the number of years each student
took to complete one year's work (or its equivalent). Details concerning
the use of column (13) are given below in the section numbered (13). It
would also be useful for us to have a brief description of your grading
system (e.g. A =4, B =3, C =2, D=1); a reference to the appropriate
page of your catalog or bulletin would be very suitable for this purpose.

(3) Undergraduate Record. We would like to obtain each student's undergraduate
record (grade point average) in the form in which this measure is used in
making your own admissions decisions -~ for example, over-all average grade
in undergraduate study or average grade based on last two years of under-
graduate study. If you adjust your measure of undergraduate performance
to compensate for differences in the quality of undergraduate school,
please give us tre adjusted measure and indicate that it 1s an adjusted
measure. '

It is essential that undergraduate averages for all your students be pre-
sented in the same form. Two Oor more systems of recording undergraduate
average (e.g. letter grades and percents) should not be mixed. If there

are a few undergradugte averages which for some reason you have not converted
to the scale on which most of them are recorded, please try to estimate what
they would te on the common scale. '

It would ke useful to us if you would ‘give ‘a brief description of the measure
of undergrad.ate record which you provide.
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(8)

(10)

(11)

(12)

ATGSB Scores. In the appropriate columns, please enter the ATGSB Verbal,
Quantitative, and Total scores. If a student was tested more than once,
list his most recent scores in columns (4), (5), and (6) and record his
earlier scores in columns (17), (18), and (19). (For students tested three
or more times, the two most recent sets of scores will be suffuicient.) If
you enter scores in columns (17), {18), and (19) for a student, please
enter a 2 in column (16) for that same student, to indicate that he took
the ATGSB more than once.

CES Index. Pledse ignore this column. It is to be used by ETS in pro-
cessing the over-all series of studies.

Additional Predictor. You may list any primary quantified variable (not
exceeding 3 digits) you use in conjunction with ATGSB scores and under-
graduate grades for admissions purposes. If you use no other quantified
variable or do not wish to provide data for one, leave this column blank.
If you do list data in column (8) please provide a description of the
variable --- its name, the possible _range of its numerical scale, and an
explanation of how it is used in the admissions process at your school.

Undergraduate College Code. Please enter in this column the 4-digit code
from the enclosed College Coding List. If you do not find the name of the
college on the list write the name of the college and the state or country
where it is located in the "Remarks" column (20). Note that some foreign
universities (e.g. University of London, code 0972) are listed individually;
others will have to be coded 0900 (see p. 46 Miscellaneous Foreign and
Territorial Dependencies). Also note that institutions whose names begin
with "College of" or ”Unlver51ty of" are alphabetlzed under "C" or "U"
respectively.

Age. Please record the student's age to the nearest year as of July 1 of
the calendar year when he enterrsd your school. If this information is not
readily available to you, leave the column blank.

Major Field Code. Please enter in column (11) the major field code corre-
sponding to the student's undergraduate major field. Note that the major

field code is printed on the ATGSB score report for each student (Ol Humanities,
02 Science, 03 Social Science except Economics, O4 Economics, 05 Business and
Commerce, 06 Engineering, and O7 Other).

Drop-outsand Failures. In the column labeled "Drop-~out", please provide - *
information on the academic status of each student who has left the class,
using the following symbols:

1 = Dismissed for academic reasons, or withdrew voluntarily
in unsatisfactory academic standing.
2 = All other withdrawals.

The drop-out group should include students who completed the first year but
will not or did not return for the second year, as well as students who did
not complete the first year.

Note that those students dismissed for academic failure after completing
their final examinations are classified as withdrawals but have a first-
year average to report as well. _
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Special Codes. Columns (13), (14), and (15) are to be used to facilitate

the identification of subgroups within a-class. If all of the students on
a page belong to the same subgroup it is not necessary to write the code
for every student; writing it once, for the first student listed on the
page, would be sufficient. The columns should be used to indicate the
following information:

(13) Number of Years Taken to Complete First Year (ai least 2l semester
hours, or the equivalent).

0 = Grade point average recorded in column (2) is based
on less than 24 hours (i.e. first year not completed)

1 = First year (at least 24 hours) completed in one year,
less than one year, or more than one year but less
than two years

2 = First year completed in two years but less than
three years

3 = First year completed in three years but less than
four years

L, = First year completed in four years but less than
five years

5 = First year completed in five or more years

(14) Full-Time or Part-Time

Full-Time Student

Part-Time Student

(15) Day or Lvening

1l Day

2 ~ lvening

Note: If you have no evening classes and this distinction
ig not applicable, you may leave the entire column
blank.

Previous Scores -- Repeaters Only. These columns are to be used only
if you wish to enter more than one set of ATGSB scores for students
who took the ATGSB more than once. (See columns (4), (5), and (6).)
For each student who repeated the ATGSB, enter a 2 in column (16) to
indicate that he is a repeater and record his previous scores in
columns (17), (18), and (19). (His most recent scores should be
recorded in columns .(4), (5), and (6). For students tested three or
more times, the two most recent sets of scores will be sufficient.)
If you have many students who repeated the ATGSB, we would appreciate
learning whether you use-the most recent score, the earliest score,
the highest score, an average or some other combination in your
admissions procedures.

®
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Remarks. This column is to be used for names of uncoded undergraduate

colleges. (See column (9) above.) In addition, please use this column

to designate students who are atypical in wa¥s that may make them in-
comparable with other students for purposes of this study. For example,
students vho did not complete a full undergraduate program before admis-
sion to business school and foreign students with language handicap
should be noted here.

Please address the completed rosters to:

Mr. Herman F. Smith

Program Director

Admission Test fcr Graduate Study in Business
Educational Testing Service

Princeton, New Jersey 08540

If you have ény questions aboult what to recgzs, please telephone Mr. Herman F. Smith
at the Educational Testing Service (Area Code™M09, 921-9000, Extension 2909).

By
N

Sig st
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EDUCATIONAL TESTING SERVICE PRINCETON. N.J. 08540

Area Code 609
921 - 9000
CABLE.EDUCTESTSVC
v Advitssisn Test for
Graduute Study in Basinsss

ATGSB Validity Study Service
Background Information

- | Since the beginning of the Admission Test for Graduate Study in Business program,
many studies of the validity of the scores as predictors of first-year business
school grades have been completed. Some of these have been conducted: 'in con-
nection with the factor analysis of the test and the tryout of test materials;
others have been part of a continuing series of periodic checks on the validity

of the scores at a variety of schools.

"

At its meeting in May of 1967 the ATGSB Policy Committee approved a proposal of
Educational Testing Service to provide an individual velidity study for each
requiring school wishing to participate. These studies, inaugurated in 1967,
were to be offered over a three-year period and at the program's expense. By -
the end of the third year (1969-70) all schools requiring the test of virtually
all applicants will have had an opportunity to participate in the service.

: An individual repert is prepared for each school participating in the validity
- study service, and each school receives only its own report. The heart of the
' report is the multiple regression equation derived for each school, into which
' an applicant's data (ATGSB scores, unhdergraduate grades, and any other quantified
b predictors used by the school) can be entered to yield a predicted first-year

f ‘average grade on the school's own grading system. In addition to the section of
the report that is unique to each school, prediction and probability tables and
charts are provided for all schools as well as other information that has been
found to be of value in the admission process. To aid in the interpretation and
use of the results of the validity studies, the Policy Committee has authorized
the organization of workshops in variocus locations where school representatives
can meet to discuss results of their studies with members of the ETS staff and
with experienced admissions officers from Policy Committee schools. '

-

: The validity study service is provided at no charge to participating schools

i except for expenses incurred in connection with attendance at a workshop, but

} there is a considerable investment of time and effort called for in the prepara-

' tion of data in the format prescribed. Data for a minimum of 100 students are
required, and they should be submitted for an entire class even though the class
may have more than 100 students. Ideally, data should be provided for two classes
of successive years, each containing 100 or more students, so that a cross-

e

e

? validation model can be used. Of course, such quantities of data are often not

B available, especially iti schools with small or part=time enrollments. In these
¢ cases it is permissible to combine two or even three classes in order to provide

g} the minimum of 100 cases needed for a creditable validity study.

o bh
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ATGSB Validity Study Service

DESCRIPTION OF DATA REQUIRED FROM SCHOOLS

The data described below should be provided for the two most recent classes for
which first~year grades are available. If the total number of students in the

two classes is not 100 or more, please supply data for a third class. Please
start the list for each class on a new page of the data recording form, identify-
ing the class in the space labeled Year of Entrance near the top of each page.

The section numbers below refer to the column headings on the data recording forms.

A% the top of the roster please enter your school's name and the appropriate four-
digit code from the College Coding List, a copy 'of which is enclosed for your con-
venience. DNote that institutions whose names begin "University of..." are alpha-
betized under "U,'" beginning on page 158.

(1) Name. This will be used purely for identification purposes. Data relating
' to individuals will be kept confidential. All memoers of the class should
be listed even if they did not complete the first=-year's work.

(2) First=year average grade in business school. For students who completed the

‘ full year, please provide their over-all average for the year. A numerical
average would be preferakbtle to a letter-grade average. This grade point
average should be pased on at least 24 hours of course work. If students
took varying smounts of time to complete 24 hours of course work, plsase use
column (13) to indicate thes number of years each student took to complete
one year's work (or its equivalent). Details concerning the use of column
(13) are given below in the section numbered (13). ‘Please provide a brief

~ description of your grading system (e.g., A=4, B =3, (=2, D=1); a reference

to the aporopriate page of your catalog or bulletin would be suitable for
this purpose.

(3) Undergraduate Record. We would like to obtain eacn student's undergraduate

' record (grade point average) in the form in which this measure is used in
making your own admissions decisions. For example, over-all average grade
in undergraduate study or average grade based on last two years of under-
graduate study. If you adjust your measure of undergraduate performance to
compensate for differences in the quality of undergraduate school, please
give us the adjusted measure and indicate that it is an adjusted measure.

It is essential that undergraduate averagez for all vour students be pre-~
sented in the same form. Two or more systems of recording undergraduate
average (e.g., letter grades and per cents) should not be mixed. If there
are a few undergraduate averages which for some reason you have not converted
to the scale on which most of them are recorded, please try to estimate what
they would be on the common scale.

Please provide us with a brief description of the mecasure of undergraduate
record you are using, e.g., what is high, average, and low.
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ATGSB Scorecs. In the appropriate columns, please enter the ATGSB Verbal,
Quantitative, and Total scores. If a student was tested more than once, list
his most recent scores in columns (L), (5), and (6) and record his earlier
scores in columns (17), (18), and (19). (For students tested threz or more
times, the two most rccent sets of scores will be sufficient.) If you enter
scores in columns (17), (18), and (19) for a student, please enter a 2 in
column (16) for that same student to indicate that he took the ATGSB more
than once. .

CES Index. Please ignore this column. It is to be used by ETS.in processing
the over~all series of studies.

Additional Predictor. You may list any primary quantified variable (not
exceeding 3 digits) you use in conjunction with ATGSB scores and undergraduate
grades for admissions purposes. If you use no other quantified variable or

do not wish to provide data for one, lesave this column blank. If you do list
data in column (8), pleace provide a description of the variable--its name,
the possible range of its numerical scale, and an explanation of how it is
used in the admissions process at your school.

Undergraduate College Code. Please enter in this column the 4-digit code
from the encloced College Coding List. If you do not find the name of the
college on the list, write the name of the college and the state or country
where it is located in the "Remarks" column (20). Note that some foreign
universities (e.g., London School of Economics, U972) are listed individually;
others will have to be coded 0900 (see p. 178, Miscellaneous Foreign and
Territorial Dependencies). Also note that institutions whose names begin
with "College of" or "University of'" are alphabetized under "C'" or "U"
respectively.

e
Age. Please record the student's age to the nearest year as.of July 1 of
the calendar year when he entered your school. If this information is not
readily available to you, leave the column blank.

Major Field Code. Plzase enter in column (1l) the major field code corre~
sponding to the student's undergraduate major field. Note that the major
field code is printed on the ATGSB score report for each student (Ol Humani-
ties, 02 Science, 03 Social Science except Economics, O4 Economics, 05
Business and Commerce, 06 Engineering, and 07 Other).

Drop-cuts and Failures. In the column labeled "Drop-~out,' please provide
information on the academic status of edch student who has left the class,
using the following symbols:

1 = Dismissed for academic reasons, or withdrew voluntarily in
unsatisfactory academic standing.

2 = All other withdrawals.
The drop46ut group should include studente who completed the first year
but will not or did rot return for the second year, as well as students

who did not complets ithe first year.

Note that those students dismissed for academic failure after completing

R
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their final examinations are classified as withdrawals but have a first-year
average to report as well.

(13, 14, Special Codes. Columns (13), (14), and (15) are to be used to facilitate
15)° the identification of subgroups within a class. If all of the students on
& page belong to the same subgroup, it is not necessary to write the code
for every student; writing it once, for the first student listed on the page,
v would be sufficient. The columns should be used to indicate the following

information:

(13) Number of Years Taken to Complete First Year (at least 24 semester hours,
or the equivalent).

0 = Grade point average recorded in column (2) is based on less than 24
hours (i.e., first year not completed)

g

1 = First year (at least 24 hours) completed in one year, less than one
year, or more than one year but less than two years

2 = First year completed in two years- but less than three years
3 = First year completed in three yeafs but less than four years
L4 = First year completed in foﬁr years but less than five years
5 = First year completed in five or more years

(14) Full-time or Part-time

1 = Full-time student
2 = Part-time student

(15) Day or Evening

1 = Day
2 = Evening

b ‘Note: If you have no evening classes and this distinction is not appli-
2 . cable, you may leave the entire column blank.

. (16, 17, Previous Scores ~ Rzpeaters Only. These columns are to be used only if you
S 18, 19) wish to cnter more than one set of ATGSB scores for students who took the

‘ ATGSB more than once. (See (4), (5), and (6) above) . For each student who

repeated the ATGEB, enter a 2 in column (16) to indicate that he is a repeater

: and record his previous scores in columns (17), (18), and (19). (His most
L recent scores should be recorded in columns (4), (5), and (6). For students
- tested three or morz times, the two most recent scts of scores will be suffi-
- cient.) If you have many students who repeated the ATGSB, we would appreciate
: learning whether you use the most recent score, the earliest scorc, the
highest @core, an avcrage, or some other combination in your admissions ;
gt procedures. : '
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(20) Remarks. To facilitate data gathering for a potential research project,
please eniter the following appropriate code in this column for each student.

U = Uninterrupted student, e.g., a student who cntered graduate school one
calendar ycar or less following completion of his underg-;aduate work.
This category would include the student who graduated in January or
February but did not matriculate in a graduate school until the following
September, as well as the student who exhibits the usual pattern of a
June graduation and September matriculation. A student who finishes
undergraduate school in June but who waits until the following January
or February to start graduate school should also be included in this
category.

I = Interrupted student, e.g., a student who waited at least one calendar
year before beginning graduate work.

This ‘column is also to be used for names of uncoded undergraduate colleges.
(See (9) above.) In addition, please use this column to designate students
who are atypical in ways that may make it impossible to compare them with
other students for purposes of this study. For example, students who did
not complete a full undergraduate program before admission to.business
school and foreign students with a language handicap should be noted here.

Please address the completed rosters to

Mr. William K. Laidlaw, Jr.
Associate Program Director
Admission Test for Graduate Study in Business
Educaticnal Testing Service
Princetori, New Jersey 08540

If you have any questions about what to record, please telephone Mr. Laidlaw or
Miss Barbara Hillhouse at Fducational Testing Service (Area Code 609, 921-9000,
Extension 2909).

9-69
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Admission Test for Graduate Study in Business

Validity Study Service

_ One of the criteria of usefulness of the Admission Test for Graduate
Study in Business is its ability to predict academic performance in graduate
business school work. From the inception of the program in 1953 predictive
effectiveness has been a consideration in the design of the test; and repeated
validity studies™ have confirmed that the ATGSB does improve prediction signif-

icantly over use of the undergraduate record alone.

Brief information about these studies and géﬁeral guidelines concern-

ing the use of test scores are contained in the ATGSB Handbook for Deans and

detailed information about how its candidates perform on the test and how their
scores relate to performance in its own particular curriculum as taught and
graded by its own faculty. It is the purpose of the ATGSB Validity Study Service
to provide this kind of information to each participating school. Thus each
school will have a statistically sound basis for combining test scores and under-

graduate record to obtain estimates of the academic promise of each applicant.

#The effectiveness of the ATGSB as a predictor of first-year business school
grades was evaluated and the results of the studies were reported in: The
Admission Test for Graduate Study in Business as a Predictor of First-Year
Grades in Business School, 1954-1955, Marjorie Olsen, ETS Statistical Report
57-3, January, 1957; The Admission Test for Graduate Study in Business as a
Predictor of First-Year Grades in Business School, 1958-1959, Barbara Pitcher,
ETS Statistical Report 60-34, June, 1960; and The Admission Test for Graduate
Study in Business as a Predictor of First-Year Grades in Business School,
1962-1963, Barbara Pitcher, ETS Statistical Report 65-21, April, 1965. The two

most recent studies provided information on the usefulness of verbal and quanti-

tative as well as total ATGSB scores as predictors of first-year average grades.

An additional study, based on the data from the 1967-68 ATGSB Validity Study

Service, was reported.in ATGSB Research and Development Committee Brief Number

Three. Moderator Variable Study: The Effect of Background Factors on the Pre-

diction of Performance in Graduate Business School. ETS, July 1969.
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Of course the final judgment of the applicant's promise must rest with the
adrissions official or committee. The statistical prediction is designed

only to facilitate use of the scores.

Each Validity Study Servicz report consists of three sections
organized so that the introductory and concluding sections are common to the
reports for all participating business schools. The pages presenting the
individual school's specific results are bound into the center of its report.
The first section, preceding the school's own report, contains general infor-
rmation about the basic concepts of a validity study. The section following
the school's own report contains information which should aid business

school personnel in the interpretation of their own results.

X d i i e it e e o e
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Basic Concepts Underlying Validity Studies

R R T

Over a period of many years, research workers in the testing field
have developed a fairly uniform way of thinking about the design of validity
studies and have adopted in most instances a standard set of statistical é
concepts and procedures for these studies. The methods used in the business f
school validity studies embody these well-established and widely accepted %

RSV

procedures.

~

The logic of validity studies requires that careful consideration

be given to three basic issues. First, some measure of success must be

N TSR L Ve

identified. This measure should be acceptable to test users as a reasonable
indicator of success. In validity study work, this measure is usually called

the criterion. Business schools have generally considered that first-year

average grades constitute an acceptable criterion. Second, appropriate
predictive 1.easures must be identified. Extensive experience, both in business
schools and in other academic fields, has shown that previous academic record
makes an important contribution to prediction over and above that obtained

from test scores. Accordingly, the validity study design includes some measure ;
of undergraduate record whenever possible. Finally, the group of students on
which the study is to be based must be carefully defined. In particular, it
is important that the group be fairly large so that the statistical results
may be interpreted with confidence.

The relation between the predictive measures and the criterion is
expressed in the form of a correlation coefficient, which is referred to in

the validity study context as a validity coefficient.

C ati Be Variables

Correlation is the tendency for two measures, such as height and

= e

weight, to vary together or be related for individuals in a group. If, as r'
in the case with height and weight, one variable tends to go up as the other
goes up, then the correlation is positive. On the other hand, months of
practice and golf scores would have negative correlation, for ordinarily as
the one variable increases the other tends to decrease. Correlation does |

not imply causation but only concomitance.

o6
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The correlation coefficient is the customary index for expressing

the degree of the relationship observed between two sets of measures for the
same group. The coefficient can vary from -1.00, showing perfect negative
correlation, through zero, indicating no correlation, to +l CJ, showing per-

fect positive correlation.

If, for example, the correlation coefficient between height and
veight for a group of men were +1.00, one could, knowing a man's height,
predict his weight perfectly, that is, without error. Another way of saying
this 1§ that all the variation in the men's weight is accounted for by their
variation in height. A correlation of -+1.00 would strongly imply causation
between the variables, though this would not be a certainty since the apparent
relation between the variables being correlated might in actuality be caused

. by a third variable.

On the other hand if the correlation coefficient between height and
weight weye zero, one could not predict a man's weight any more accurately
knowing his height than not knowing his height, and therefore the best guess
as to his weight would be the average weight of all the men in the group.

Most correlation coefficients fall somewhere between zero and 1.00,
which means that knowledge of an individual's score on one variable enables
one to predict his standing on the other variable imperfectly but with greater
accuracy than if the correlation were zero. The higher the coefficient, the
less error there will be in making this prediction.’

The degree of relationship between predictor and criterion repre-
sented by correlation coefficients of various sizes can be illustrated
diagramatically. Table I shows the chances in 100 that a student who reaches
a certain standing on a predictor having a designated validity will achieve
various levels of success on graduate business school grades. For example,
suppose that the correlation coefficient between ATGSB Total scores and grades
in a graduate business school turns out to be .40. Knowing that correlation
cocfficient makes it possible to determine what chance each student may have

to stard high or low in graduate business school--assuming that ATGSB Total
scores alone are used to make predictions. Thus, a student whose ATGSB Total
score puts him in the top fifth haes 38 chances in 100 of achieving a rank in
the top fifth in graduate business school. If you were to take a hypothetical
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Table I

Relation Between Standing on Predictor and Standing on
Criterion for Various Values of the Correlation Coefficient

Correlation Standing on Per Cent of Students Standing in
Coefficient Predictor Each Criterion Group
Middle
Bottom Three- Top
Fifth Fifths Fifth
Top Fifth 16 60 21
.10 Middle Three-Fifths 20 60 20 1
Bottom Fifth 24 60 16 3
Top Fifth 13 59 28
.20 Middle Three-Fifths 20 60 20 :
Bottom Fifth 28 59 13
A
Top Fifth 10 57 33
.30 Middle Three-Fifths 19 62 19 g
Bottom Fifth 33 57 10 }
Top Fifth 7 55 38 \
40 Middle Three-Fifths 18 64 18
Bottom Fifth 38 55 7
Top Fifth L 52 L
.50 Middle Three-Fifths 17 66 17
Bottom Fifth AN 52 A
Top Fifth 2 L8 50
.60 Middle Three-Fifths 16 68 16
Bottom Fifth 50 48 2
Top Fifth 1 43 56
.70 Middle Three~Fifths 14 72 14
Bottom Fifth 56 43 1
Top Fifth 0.2 35.4 6.4
.80 Middle Three-Fifths 11.8 76.4 1.8
Bottom Fifth 6L.1 35.4 0.2
Top Fifth ( 0.002) 25.2 7.8 (
.90 Middle Three-Fifths 8.4 83.2 8.4
Rottom Fifth 7.8 25.2 ( 0.002) |
5
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group of 100 students, all with ATGSB Total scores in the top fifth of the
graduate business school applicant group, 38 would keep that same standing in
graduate business school. The rest would fall in rank, some of them dropping
to the opposite end of the grading scale. Fifty-five students out of the
sample of 100 would have a graduate business school standing in the middle
three-fifths of their graduate business school class. Seven students would
defy prediction by finishing in the bottom fifth, although like the others in
the sample of 100, each had a better chance to finish in the top fifth,

In the case of a predictor with a validity of .50, the results of
prediction are somewhat better. The figures in the lower left and upper right
corners, which indicate conformity of prediction with result, are somewhat
higher than for a correlation of .40. Fewer predictions are off by one or
more categories on the criterion. However, it should be noticed that gross
errors continue to occur. Four out of 100 students for whom top graduate
business school performance is predicted will be at the bottom of the clacs
and four out of 100 for whom poor performance is predicted will come through
in the top group. There is a further increase in conformity between prediction
and performance when the correlation coefficient goes up. -

The tuble makes it clear that a predictor (scores_and/or under-
graduate grades) which is significantly correlated with a criterion measure
(graduate business school grades) can be used to reduce the amount of error
in the selection process--ascuming that selection is aimed exclusively at
insuring academic success, which may not always be true. However, another
point which is evident in the tables and which needs the strongest emphasis
is that prediction based on scores and undergraduate grades is far from
perfect. There will be a great number of cases vhere prediction misses the
mark by & moderate amount and a sizeable number where actual performance will
be directly opposite from predicted perfoimance. This should be a sobering
lesson to anyohe tempted to thirk that the test scores offer an easy and
complete colution to his adrissions problema, When he looks at an applicant
vith an uninpressive scorc he should remenber the low-scoring students admitted
in the past who perfoimed neur the top of the cluss. FEven if the score before
hina falls telow the scores of such students and if the chances of top perfor-
rance are therefore glinmer, the student in question might possibly rark some-
where in the middle of the cluss if admitted--and, after all, no class can be
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all top. The point here is one that has been made repeatedly before but which
cannot receive too much emphasis: The scores must be used in the light of all
the available information about applicants and there will be many occasions

when the evidence of the scores should be discounted because it is overwhelmed

by contrary evidence from other sources,

Correlation Between Criterion and Combinations of Predictors

In addition to investigating the usefulness of test scores and under-
graduate grades as independent predictors of graduate business scliool perfor-
mance, these validity studies are designed to determine that combination of test
scores and other predictors which will give the best over-all cstimate of succoss

in graduate business school as measured by first-ycar average grades.

The multiple correlation coefficient, which is used to evaluate com-
binations of predictors, can be thought of in much the same way as the corre-
Jation coeffjcient between a single predictor and a erjterion, execent that the
several measures used as predictors must first. be combined into a working team,
where euch menbaor of the team is given an appropriate weight. The determination
of these weights is done mathematically so that each predictor is given its
optimal weight for the prediction of the criterion performance for a particular
group of students.

Repgression Fquations

Although correclation coef{ficients tell how well a particular predictor
is working, they do not in themselves provide a specific prediction for a partic-
ular individual. For this purposec, a regression equation is needed. Figure 1
illustrates the ideca of a regression equation. Fach dot on the graph may be
considered to represent the test ccore and first-ycar average grade of one stu-
dent. Exanination of the pattern of dots shows that there is a general upward
trend. It is pocsible to determine mathemitically the equation of the straight
line which best descrihes this trend; the resulting equation is called the re-
gression cquation, The straight line in Figure 1 is the line determined by the
regression equation for the data plotted in the graph,
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The correlation coeificient for these data is about
.50,
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Using the Results

Included in the pages of results for each graduate business school are

the following kinds of information: a brief sumary of the results for that school,

a prediction table which can be used to estimate predicted graduate business school
grades for new applicants to that school, and an expectancy table to be used along

with the prediction table.

Each prediction table has been prepared by using the regression equation
resulting from the study carried out for that school. An example of such an equa-
tion follows:

Predicted FYA = ,003 (ATGSB Total) + .109 (UGR) -~ .325

This particular equation was derived from fictitious data for a school which used
a rather unusual arbitrary scale for assigning numerical values to the under-

graduate records of its applicants. According to the scale used at this school,
A =18, A- =17, B+ = 16, and so on, down to D+ = 10.

first-year averages is a four-point scale where A = 4 and D = 1.

The grading scale used for

The following example shows how this school might use its regression
equation and the tables resulting from it. Suppose that undergraduate records
and ATGSB Total scores have been received in the admissions office for the follow-

ing fifteen applicanfs (their names are fictitious, of course):

T N

ATGSB Under- Numerical

Total graduate Value

Score Record UGR
Adams, Frank 300 A= 17
Black, Robert 600 C+ 13
Brown, John 525 A- 17
Coe, Gordon 700 B 15
Doe, John 750 A 18
Evans, Richard 660 C+ 13
Green, George 600 B+ 16
Hill, Joseph 400 C 12
Johnson, Donald 475 B- 14
Jones, Thomas 690 A- 17
Poe, Peter 650 C+ 13
Roe, Walter 775 B+ 16.
Smith, James 750 C+ 13
White, William 425 B+ 16
Wood, Ralph 500 D+ 10
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If the school has high-speed electronic data processing equipment, it is a simple
matter to compute the predicted first-year average for each applicant from the
equation. To do it by hand would be more tedious. For example, Frank Adams' pre-

dicted average would be:

.003 .109 1.853
x 300 x 17 + ,900
.900 763 2.753
109 ~ 325

1.853 2.428

The provision of a prediction table such as Table A on the next page means that
such computations have to be done only once, and then it is a simple procedure to
look up in the table the predicted grade for each applicant. For example, to
predict Frank Adams' first-year average grade at this school by means of the table,
locate his ATGSB Total score, 300, on the ATGSB Tolal score scale at the top of the
table. Then read down the column to the row opposite 17 on the vertical scale for
undergraduate average., The result, according to Table A, is 2.4, the same value,
rounded to one decimal place, that was obtained above from the use of the equation.
Similarly, Robert Black's predicted grade would be 2.9. John Brown's grade would
be slightly more difficult to estimate because his ATGSB Total score of 525 does
not appear in the table. Sinee 525 is halfway betwcen the ATGSB Total scores .of
500 and 550, which do appear in the table, one could look up the prediction for
each of two combinatidns, ATGSB Total 500 and UGR 17, and ATGSB Total 550 and

UGR 17. According to the table these two values are 3.0 and 3.2, respectively.

The average value, or the value halfway between these two, is 3.1, the sume pre-
dicted grade that would f‘esult from the use of the equation. (Finer distinctions
can be made by interpolating between the tabled values--for example, for a score
of 539 and an undergraduate average 8f 15.2--but it is doubtful that such fine
distinctions would be justified. Reading the nearcst tabled values or finding

the value halfway between the tabled values should be sufficient.)
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Table A

Predicted First-Year Average Grades at a Fictitious School .. .--
for Students with Various Undergraduate Records Who Earn
Various ATGSB Total Scores

———

|
|

Predicted first-year ave?age grade for
Undergraduate | student whose test score is:

Record 200 250 300 350 40O 450 500 550 600 650 700 750 800
A 18 2.2 2.4 2.5 2.7 2.8 3.0 3.1 3.3 3.4 3.6 3.7 3.9 4.0
A- 17 2.1 2.3 2.4 2.6 2,7 2.9 3.0 3.2 3.3 3.5 3.6 3.8 3.9
B+ 16 2.0 2.2 2.3 2.5 2.6 2.8 2.9 3.1 3.2 3.4 3.5 3.7 3.8
B 15 1.9 2.1 2.2 2.4 2.5 2.7 2.8 3.0 3.1 3.3 3.4, 3.6 3.7
B- 14 1.8 2.0 2.1 2.3 2.4 2.6 2.7 2.9 3.0 3.2 3.3 3.5 3.6
C+ 13 1.7 1.8 2.0 2.1 2.3 2.4 2.6 2.7 2.9 3.0 3.2 3.3 3.5
C - 12 ! 1.6 1.7 1.9 2.0 2.2 2.3 2.5 2.6 2.8 2.9 3.1 3.2 3.4
c- 11 : 1.5 1.6 1.8 1.9 2.1 2.2 2.4 2.5 2.7 2.8 3.0 3.1 3.3
D+ 10 1.4 1.5 1.7 1.8 2.0 2.1 2.3 2.4 2.6 2.7 2.9 3.0 3.2

A prediction obtained in this manner, using Table A or the regression
equation from which Table A was prepared, gives the applicant's most. probable
average grade. Of course, not all students with the same predicted grade will
actually earn the same average grade. Table B, an expectancy table, may be used
to determine the chances in 100 that an entrant will earn a first-year average
grade equal to or higher than any selected average grade. For instance, suppose
you wished to determine the chances in 100 that Frank Adams will earn a first—yegg
average grade of 3.0 or better at the school in the example. Find his predicted
grade of 2.4 in the left~hand column of Table B on the next page. Follow a hori-
~zontal line across the table until you reach the column headed 3.0. The table
then shows that Robert Biack has 5 chances in 100 of earning an average grade of
3.0 or better. Similarly, the chances of his earning various other selected
average gradés may be read from Table B, For example, he would have 98 chances

in 100 of earning an average grade of 1.6 or better.

Having predicted averages for the fifteen applicants in the illustra-

tion, one could then rank them according to their predicted averages and look

64
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up the chances in 100, from Table B, that each applicant has of making a grade of |
2.8 or higher (2.8 is the "passing" grade at this school). The results would be

“as follows:
, Chances in 100 of "
Predicted Earning a Grade of ;
. Applicant Grade 2.8 or Higher }
John Doe 3.9 99+ g
Walter Roe 3.7 about 9§ :‘:}
Thomas Jones 3.6 98" f
Gordon Coe 3.4 95 5
James Smith 3.3 about 90
George Green 3.2 _ 86
John Brown 3.1 about 78
Richard Evans 3.1 about 178
Peter Poe 3.0 ' 70
Robert Black 2.9 about 60
William White 2.7 about 40
Donald Johnson 2.6 30
Frank Adams 2.4 14
Ralph Wood 2.3 about 9
Joseph Hill 2.2 >
Table B
B Chances in 100 That Students with Various Predicted Grades (Based on
N , Table A) Will Equal or Excel Various First-Year Average Grades
‘ Predicted Chances in 100 That a Student Will Earn an Ave:f'age of »aAt Least:
B Grade 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0
4o 99 98 95 86 .70 50
3.8 - | 99 98 95 8 70 50 30
: 3.6 ' - 99 98 95 8 70 50 30 14
3.4 | 99 98 95 8 70 50 30 14 5
3.2 . 99 98 9 86 70 50 30 14 5
3.0 99 98 95 8 70 50 30 W 5 2 1
2.8 99 98 95 8 70 50 30 W 5 2 1
2.6 99 98 95 8 70 5 30 U4 5 -2 1
24 199 98 95 8 70 50 ‘30 1B 5 2 1
2.2 98 95 8 70 50 30 ‘14 5 2 1
2.0 95 8 70 50 ‘30 1, ‘5 2 1
1.8 86 70 50 30 1 5 2 1
1.6 70 5 3 W% 5 2 1
1.4 0 30 1 5 2 1
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It is apparent that the predicted average grade serves to define a range

Dol L. L

of grades within which each student's performance is likely to fall rather than to
pinpoint the exact average grade that a student will make, This fact emphasizes
the importance of using these predictions in the light of other evidence about the

applicant in arriving at a final evaluation of his prospects of academic success.
Additional”Factors in Interpreting Results

Because of its inherent errors of measurement and because of other
factors which a test could not be expected to measure, no test, no matter how
carefully constructed, can ever be expected to sort out with complete accuracy
the students who will pass or fail. Thus, one should not expect to find a
predictive validity coefficient of 1.00, or even of .70. This section presents
additional information which should aid the individual graduate school of business

in interpreting the correlational results based on its own students' records.

Comparison with Results in Other Schools

When validity studies are conducted in the same manner in a number of

schiveis, u« ucheel can compare its resulls with those cbiadned in otlier cchools.

Figure 2, on the following page, has been prepared to facilitate such compari-~
: sons. In Figure 2, each dot represents the validity of a particular predictor
i ‘or combination of predictors in one ofS;! graduate schools of business. The

f figure summarizes results for studies done in 1967-68 and 1968-69.

e A S R L T N N PP -

The median values based on all 52 studies are useful in judging the
typical level of validity obtained. The median value for the prediction of
first-year average grade in graduate schools of business from undergraduate
record alone is ,25.- The median value for the prediction of the same criterion
‘ from ATGSB Total alone is .24. Combining the two predictors, undergraduate
record and ATGSB Total scores, results in a hlgher validity for predicting first-

year grades in graduate business school, with a median of ,37.

; Using" Flgure 2, a school may readily determine whether 1ts own validity g
5 coefficients are unusually high, unusually low, or near the average for the 52
schools participating in the 1967-68 and 1968-69 validity studies. Differences in
validity coefficients from cne graduate school to another may be due to a variety of
factors. Two of the most important of these -~ sampling fluctuation and the

D
%‘_ effects of selection -~ are discussed in the following pages.
}
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FIGURE 2. Validity coefficients for undergraduate record alone, ATGSB
Total alone, and undergraduate record and ATGSB Total com-

bined, (Based on studies conducted in 1967-68 and 1968269

for 52 graduate-schools of business.)

£




- 68 -

-III. 7-

Sampling Fluctuations in Correlation Coefficients

An important factor affecting the size of correlation coefficients is

sampling fluctuation, particularly if the group of students on whom the coeffi-
cient is based numbers 100 or fewer. An especially discouraging result--or an
'eSpecially encouréging one, too, for that matter--based on a relatively small
group of students might not be encountered again if another study were conducted
on another grou§ of students selected, taught, and graded by what appear to be
the same methods. In order to combat sampling fluctuation somewhat, the plan

for the Validity Study Service calls for a school to furnish data for two enter-
ing classes, each with 100 or more students. Many of the graduate schools of
business do not have 100 students in each class and therefore, from a practical
viewpoint, this requirement of two classes of 100 students each has to be relaxed
somewhat if validity studies are to be done for smaller schools. The fact remains,
however, that results based on larger groups of students will be more stable sta-

tistically than will the results based on smaller groups.

Effécts of the Use of Predictors in Selection on Their Validity

A second important factor to consider in interpreting validity coeffi-
cients is their tendency to be depressed by a phenomenon known statistically as

"restriction of range."v This comes about from the use of the predictor in select-

ing the very group on which the validity study is done, thus tending to make the
members of the group very much alike in terms of the abilities and achievement
measured by the predictor. The less able students are excluded and the admitted
students tend to be more alike, This in itself will result in a lower correlation.
«To analogize from the relationship between height and weight, one could predict
with some degree of success the weight of each individual from a knowledge of his
-height. In genéral, short people are light and tall people are heavy, although
prediction will not be perfect because of the existence of short fat people and
tall skinny people. However, if the group has already been selected on the basis
of height so that all of its members are six-footers, no prediction of weight from
height will be ﬁossible. There will be some variation in weight, but none in
height. The same thing can happen with test scores and undergraduate grades. If,
in general, high. performing applicants are selected they will be relatively homo-
geneous in terms of scores and grades and the accuracy of prediction will be under-
 cut for the admitted groups. In‘a sense, part of the validity of the test or grades

has been "used up" in the admission process.

v

€8
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It is clear from the foregoing discussion that the ideal way to do a
validity study, from a statistical point of view, would be to use data that had
not been subjected to the winnowing processes of selection. This, of course, is
not possible in the practical operations of the Admission Test for Graduate Study
in Business School program. An awareness of these problems should help the
practicing admissions officer to see that the more stringently he uses the pre-
dictors for selection the lower the validity of those predictors with the

criterion in which he is interested will appear to be.

As selection becomes more intensive another factor may come into
play which will tend to reduce the validity of predictors. When more than one
predictor is being used,fit is natural in many situations to.let excellence on
one compénsate for deficiency in the other. Thus an applicant with a relatively
low test score may be admitted because of a distinguished college record or vice-
versa. The effect of this practice is to admit those for whom the prognosis in
terms of one of the predictors is relatively untrustworthy. 1In the case of the
applicant with the low score and high college record, he may have had a bad day
at the testing session and his college record may provide a sounder basis of
appraisal, ' If he is admitted and does well, the test score will appear invalid.
Conversely, if the applicant has a high score and a mediocre college record, it
may be because he was bored at coilege. If he is admitted and does well, the

college record will appear invalid.

It is an interesting fact that although selection has a decidedly

adverse effect on validity coefficients, there is excellent reason. to believe

that its effects on regression equations of the type given'in this report is

relatively small. Thus, the regression equation may be used with considerable
confidence in estimating the academic promise (or lack thereof) of applicants
whose records are below the existing standards for admission to a graduate school:
of business. Essentially, this procedure involves extending the trend line based
on admitted students. Fortungtely, then, graduate business schools which make
extensive~use of test scores and undergraduate grades in selection may use the
prediction equations with considerable confidence even if the validity coeffi-

cients are relatively low.

b s e o3 e e T il
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Table C

Correlations of Predictors with First-Year Business School Average Grades

for 52 Graduate Schools of Business Participating in 1967-68 and 1968-69 Validity Study Service :
;
Correlation of First-Year Average Grades with:

Business .
School Under- . x
Group graduate  ATGSB  ATGSB  ATGSB CES Conbination of:

Record Total Verbal Quant. Index u,T u,v,Q u,T,C u,v,Q,C y
v - (M (v) (Q) (c)
> Studies based on full-time day students
A .25 2 .03 40 .29 .38 S5l A7 57
B 7 A1 -.04 22 .20 Al «20 2 .25
¢ .08 .38 27 .39 A3 .38 39 49 49
D 005 022 007 027 020 019 020 026 029
E 029 035 020 0100 027 0103 0107 0109 052
F .19 31 A5 C 35 .26 .33 .38 37 42
G .06 33 22 .33 .32 35 36 42 43
H .30 .30 A2 .39 16 Ay Sl A Sl
I .30 32 .18 .36 A7 42 A5 A5 48
J 27 27 24 .16 22 35 34 A1 Al
K .50 37 .18 N 07 37 .62 .58 .62
L 34 .09 0k A2 A7 32 32 .37 .36
M .35 A1 27 .38 .26 52 53 55 <55
N 40 .07 A1 ~.0004 .08 .39 39 40 AN
0 028 0101 027 0100 027 0105 0106 0106 0107 3
P 46 2 .10 .22 .08 21 Sl 52 52
Q .27 2 .15 .20 .07 34 34 34 34
R -.01 Sk 45 Ad .23 .52 52 53 052 o
S N7 45 .39 37 27 A7 b5 48 A7
T 020 027 013 .28 .02 037 037 036 037
U .25 A2 .05 7N -,003 .27 .26 .26 25
A 52 37 222 35 N7 .56 55 55 Sk
W .28 -.02 .01 -.04 -.01 2 22 24 2
Median 027 030 015 035 .20 038 039 '0’410 0107

Studies based on evening students (6 studies) or on mixed groups of full-time and
part-time, day and evening students, or day students with differing types of programs

A R R R R e

X 39 29 .23 .27 .26 46 A6 57 57
M .09 27 .26 2 .33 .26 25 .36 37
A 12 -.04 -.05 -.02 .13 .03 * .16 N7

AA 25 .10 2 -.05 A2 .23 )| 23 A1
BB -.02 .18 .05 .27 A5 A2 22 .08 «20
cC A5 .18 +20 .10 .26 .16 A 2 .23
DD .16 -.002 01 -.004 1 .09 .03 .18 .16
EE v W15 A3 A1 .16 A7 .16 .18 2 22
FF 29 .38 .28 .38 .39 b2 43 48 48
GG 2 .07 .02 A1 A1 .18 19 22 2
HH .38 25 35 .05 .16 40 45 40 b5
: II .16 32 2 .28 27 .30 .28 .36 34
. JJ 31 «33 27 .32 5!A 0106 0106 .50 .50
X KK A5 4l 40 34 40 42 A2 46 )
{ 1L 2 A3 A5 07 .16 23 .23 27 .27
. M 7N .18 .16 .13 A5 A7 .43 22 «20
! NN .36 2 .28 VA .20 40 bl 42 W43
. 00 .26 .07 .08 .04 13 25 .2 .29 .28
i PP 36 .30 .27 .23 23 b3 b3 46 bS5
: QR 27 bl 40 .30 .27 b 46 48 A48
RR A9 .26 VA .26 .10 29 .30 30 .31
: S5 38 2515 2 A5 | L3 3 n
TT 030 031 030 023 015 037 036 037 037
uu 07 A7 15 12 A7 .16 A2 .18 A5
w .10 2 .16 .20 A7 .20 .18 2 .19
Wi 3b .18 .10 16 .09 37 3h 35 .33
XX 29 22 .19 .18 .02 .29 .28 27 25
Y .08- .09 .06 .09 .07 * * * *
2Z .10 -.09 .03 -.18 -.04 * A2 * 05
Median 2 2 .16 .16 .15 .26 .28 29 Al

Median
of 025 020 016 22 017 035 035 037 037
: 52 Groups : )

H
13
i
}
{
{
: Within each of the two groups (day vs. evening or mixed) the business school groups are listed
’ } in order according to the increase in predictive effectiveness obtained by using the combina-
: tion of undergraduate record, ATGSB Verbal and Quantitative scores, and CES Index compared with
¢ using undergraduate record and ATGSB Total. The correlation coefficients shown for combinations
5 Q of predictors are miltiple correlations corrected for "shrinkage." . oy
I RIC #"Shrunken" value is indeterminate because the "Shrinkage" formila does not yield a definite 7D
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Usefulness of Part Scores and CES Index for Prediction

The 1967-68 and 1968-09 validity studies included an evaluation of two pos-
sible ways of improving prediction. One approach used Verbal and Quantitative part
scores rather than Total scores in combination with undergraduate grades for predictl-

ing graduate business school grades. A second approach used data from the ATGSB
Statistical Summary by Undergraduate Colleges Attended, 1957-0(5. The average ATGSB

Total scores earned by all candidates from‘a student's college in 1957 to 1965 was
used as an additional predictor. (If his undergraduate college was not listed, his
own ATGSB Total score was used for this predictor.) This predictor was named
Candidate Excellence by School, or briefly, the CES Index. The purpose of this

approach was to find out whether a rough indication of the quality of a student's
undergraduate college would help to predict his gri-duate business school grades.
In comparing possible combinations of predictors, validity coefficients were

adjusted statistically to allow for the number of predictors in each combination.

Table C shows the validity coefficients for each predictor separately
and the "shrunken'" validity coefficients for four combinations of predictors,
Results have been arranged so that those based on full-time day students have been
grouped and those based on evening students or on a conbination of day and evening
or of full-time and part-time students are also grouped. Schools are arranged
within a group according to the amount by which the four-predictor validity coeffi-

cient exceeds the two-predictor coefficient.

In 25 of the 52 schools, a gain in prediction of .05 or greater could be
achieved by using a three- or four-predictor equation for calculating predicted
grades. In seven of these schools, the four-predictor equation seems preferable;
in 18 schools, the appropriate three-predictor equation should be adequate. The
decision to use more than two predictors should, of course, take account of the
additional work required. Moreover, some schools mSy hesitate to use CES Index
as a regular part of their prediction system because they are skeptical of its
accuracy for some colleges. The results do clearly indicate, however, that some
graduate business schools should give serious consideration to the use of part

scores and/or CES Index as a way of obtaining more effective prediction.

Barbara Pitcher
Viilliam K. laidlaw Herman F, Smith
William B, Schrader ] John A. Winterbottom




-73 -

tppendix C

Results of Exploratory Cluster Analysis
Based on 23 Characteristics
and .
Detailed Information about Six Groups
Used for Summarizing Validity Study Results
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t1.
t2.
t3.
*4,
t5.
t6.
t7.
+8.
t9.
+10.
t11.
t12.
*13.
*14.
15.
*16.
+17.

1‘18 .

+19.

*20 .

t21.

t22.
t23.

-7[.-

List of 23 Characteristics Used for
Classifying Graduate Schools of Business

Day, Evening, Mixed

Full-Time, Part-Time, Mixed

First-Year Average Based on 24 Hours Completed in One Year, or Not
Number of Students in Group Used for Validity Study
ATGSB Total Mean

ATGSB Total Standard Deviation

ATGSB Verbal Mean

ATGSB Verbal Standard Deviation

ATGSB Quantitative Mean

ATGSB Quantitative Standard Deviation

CES Index Meun

CES Index Standard Deviation

Correlation of UGR with CES Index

Correlation of UGR with ATGSB Total

Correlation of UGR with ATGSB Verbal

Correlation of UGR with ATGSB Quantitative

Per Cent of Validity Study Group Who Majored in Business as
Undergraduates

Per Cent of Validity Study Group Who Majored in Economics as
Undergraduates

Per Cent of Validity Study Group Who Majored in Engineering
as Undergraduates

Public, Private

Number of MBA Degrees Granted in 1967-68 (from Delta Sigma Pi
Twenty~First Biennial Survey of Universities offering an
organized curriculum in Commerce and Business Administration)

Type of Grading Scale Used for First-Year Average
Type of Grading Scale Used for Undergraduate Record

*Five variables used for six clusters

t+Seventeen variables used for four clusters
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Appendix D

Graduate Schools of Business with at Least One
ETS Validity Study Since the Beginning
of the ATGSB Program in 1954
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Graduate'Schools of Business with at Least One ETS
Validity Study Since the Beginning of the ATGSB Program in 1954

*Alfred P. Sloan School of Management of Massachusetts Institute of Technology
(Code 3514)

American University School of Business Administration (Code 5007)

Boston University College of Business Administration (Code 3087)

Bowling Green State University College of Business Administration (Code 1069)
Brigham Young University College of Business (Code 4019)
*Carnegie-Mellon University Graduate School of Industrial Administration (Code 2074)
*Columbia University Graduate School of Business (Code 2093)
%*Cornell Graduate School of Business and Public Administration (Code 2098)
*Dartmouth College Amos Tuck School of Business Administration (Code 3351)
#Emory Universitv Graduate School of Business Administration (Code 5187)

Fullerton State College School of Business Administration and Economics (Code 4589)
George Washington University School of Government and Business Administration
(Code 5246)
*Harvard University Graduate School of Business Admlnlstratlon (Code 3434)

Hofstra University School of Business (Code 2295)
*Indiana University Graduate School of Business (Code 1324)

Kent State University College of Business Administration (Code 1367)

London Graduate School of Business Studies (Code 0898)

Long Island University Arthur T. Roth Graduate School of Business Administration
(Merriweather Campus) (Code 2070)

McGill University Graduate School of Business (Code 0935)
#Miichigan State University Graduate School of Business Administration (Code 1465)
New York University Graduate School of Business Administration (Code 2562)

North Texas State University School of Business Administration (Code 6481)
*Northwestern University Graduate School of Business Administration (Code 1565)
Ohf'o State University Coilege of Administrative Science (Code 1592)

Ohio University College of Business Administration (Code 1593)

Oklahoma City University School of Business (Code 6543)

Pace College Graduate School of Business Administration (Code 2635)

Pennsylvania State University College of Business Administration (Code 2660)
Purdue University, Herman C. Drannert Graduate School of Industrial Administration
(Code 1631)

Roosevelt University College of Business Administration (Code 1666)
*Rutgers Graduate School of Business Administration (Code 2512)

San Diego State College Department of Graduate Study in Business (Code 4682)
*Seton Hall University School of Business Administration (Code 2811)
*Stanford University Graduate School of Business (Code 4704)

St. John's University, College of Business Administration--Graduate Division (Code 2799)
*Syracuse University College of Business Administration (Code 2823)
Texas Christian University, M. J. Neeley School of Business (Code 6820)
Tulane University Graduate School of Business Administration (Code 6832)
University of Alabama School of Commerce and Business Administration (Code 1830)
University of Arizona College of Business and Public Administration (Code 4832)
University of Bridgeport Graduate School of Business Administration (Code 3914)
University of California Graduate School of Business Administration (Berkeley
Campus) (Code 4833) '
University of California Graduate School of Business Administration (Los Angeles
Campus) (Code 4837)

_ "? D?.




#University of
University of
University of

Chicago Graduate School of Business (Code 1832)
Colorado Graduate School of Business inistration (Code 4841)
Denver College of Business Administration ®ode 4842)

University of Detroit Graduate School (Code 1835)

University of
University of
University of
University of
University of
*University of
University of
(Code 6875)
University of
University of
*University of
*University of
University of
University of
University of
University of
(Code 4852-1)
University of
University of
#University of
University of
University of

Hawaii College of Business Administration (Code 0968)

Houston College of Business Administration (Code 6870)

Iowa College of Business Administration (Code 6681)

Kansas School of Business (Code 6871)

Miami Graduate School (Code 5815)

Michigan Graduate School of Business Administration (Code 1839)
Missouri (Columbia) School of Business and Public Administration

Montana School of Business Administration (Code 4489)

North Carolina Graduate School of Business Administration (Code 5816)
Pennsylvania Wharton School of Finance and Commerce (Code 2926)
Pittsburgh Graduate School of Business (Code 2927)

Rochester College of Business Administration (Code 2928)

San Francisco College of Business Administration (Code 4850)

South Carolina College of Business Administration (Code 5818)

Southern California Graduate School of Business Administration

Tennessee College of Business Administration (Code 1843)

Toronto School of Business (Code 0982) . :
Virginia Graduate School of Business Administration (Code 5820)
Washington Graduate School of Business Administration (Code 4854)
Wyoming College of Commerce and Industry (Code 4855)

*Washington University (Missouri) Graduate School of Business Administration (Code 6929)
Western Michigan University School of Business (Code 1902)

*Indicates a graduate school of business included in the Historical Summary,

Table 6.
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